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from E. coli 
biotin in, 175 
specific activity of, 
175 
from liver 
activation of, 176 
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biotin role, 177 
diet, effect on, 177, 
178 
inactive forms of, 177 
microsomal, 178, 187 
molecular weight of, 176 
and obesity, 177 
soluble, 178, 187 
mitochondrial, 175, 176 
in plants, 183 
from Saccharomyces cere- 
visiae, 174, 175 
from wheat germ, 175 
Acetyl coenzyme A synthetase 
ae effect on, 162, 
16 


mammalian, 186, 187 
B-Acetyl-a, B-diaminopropi- 
onic acid, 140 
N-Acetyldjenkolic acid, 140 
N-Acetylgalactosamine 
in glycoproteins 
linkage of, to proteins, 
373, 374 
occurrence of, 373 
B-N-Acetv igalactosaminidase 
in lyscsomies, 379 
and oligosaccharide analysis, 
372 


sources of, 372, 379 
N-Acetylglucosamine 
and agglutination, 382, 
383 


in glycoproteins 
linkage of, 373, 374 
occurrence of, 373, 374 
and lactose synthetase, 377 
in peptidoglycans 
linkage of, 503 
occurrence of, 502 
B-N-Acetylglucosaminidase 
action of, 379 
and glycoprotein heterogene- 
ity, 373 
in lysosomes, 379 
and oligosaccharide analysis, 
372 


sources of, 372, 379 
N-Acetyl glutamic acid, 
143 


O-Acetylhomoserine 
and cystathionine biosynthe- 
sis, 143, 144 
in methionine biosynthesis, 
144 
N-Acetylmuramic acid 
in peptidoglycans 
linkage of, 503 


occurrence of, 502 
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N®- Acetylornithine, 143 
a-Actinin 
actin, interaction with, 
944 


in crosslinking, 944 
Actinomycin 
binding of 
and repression, 980 
and lipoprotein synthesis, 
125-27 
and memory, effect on, 610, 
619, 620, 636 
Actins 
G —9F transformation in, 
937 


in muscle 
in sliding-filament model, 
913, 194 
thin filaments of, 915- 
17 


myosin, interactions with 
and ATPase, 939, 940 
stoichiometry of, 938, 
939 


polymerization of 
tyrosine role, 769 
structure of 
G-actin, 935, 936 
molecular weight of, 
936 


nucleotide role, 937 
peptides of, 936 
Active sites 
and active centers, 734 
arginine in 
modification of, 737-39, 
774-76 
carboxyl groups in 
modification of, 737-40, 
776-78 
definitions of, 734 
and effector sites, 734 
histidine in 
alkylation of, 746, 
747 


azocoupling of, 747, 748 
in carbonic anhydrase, 
746, 747 
carboxymethylation of, 748, 
749 


iodination of, 748 

modification of, 737-40, 
745-49 

in peroxidase, 746 

a of, 745, 
46 


in proteinase, 746 
in ribonuclease, 746 
lysine in 








arylation of, 737, 752, 
753 


modification of, 737-40, 
749-54 

and pyridoxal phosphate, 
749-51 

Schiff base formation at, 
749-51 

metals in 

electron spin resonance of, 
781, 782 

environment of, 780 

geometry of, 781, 
782 


ligands of, 779-82 

properties of, 778-83 

as specific reagents, 
7718 


methionine in 
alkylation of, 769 
modification of, 737-40, 
169-72 
photooxidation of, 769, 
770 


modification of 
and activity loss, 735 
arginine in, 737-39, 774- 
16 


carboxyl groups in, 737- 
40, 776-78 

and cofactors, 741 

and enzyme- substrate 
complexes, 736 

histidine in, 737-40, 745- 


49 
lysine in, 737-40, 749- 
54 


methionine in, 737-40, 
169-72 

and proteolysis, 735 

reagent selection, 735- 
41 


serine in, 737-45 
and specificity, 735, 737- 
41 


at specific residues, 736- 
40 


sulfhydryl groups in, 737- 
40, 754-60 

tryptophan in, 737-40, 772- 
74 

tyrosine in, 737-40, 760- 
69 


of ribonuclease, 708, 710- 
12, 717-20, 746, 748 
serine in 
alkylation of, 741, 
742 


and diisopropylfluorophos- 
phate, 736, 741-44 

modification of, 737-45 

in phosphatases, 745 

in proteases, 743, 744 

types of, 742 

sulfhydryl groups in 
eo labeling of, 
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mercurials, reaction of, 
739, 757-60 

models, study of, 755, 
756 


modification of, 737-40, 
754-60 
in proteinase, 755 
reactivity of, 754-56 
specificity of, 754, 
755 
theory of, 733, 734 
tryptophan in 
and hydroxynitrobenzy1- 
bromide, 772, 774 
in lysozyme, 772, 773 
modification of, 737-40, 
772-74 
tyrosine in 
acetylation of, 737, 761- 
63 


characteristics of, 760, 


iodination of, 739, 766- 
68 

modification of, 737-40, 
760-69 

nitration of, 740, 763- 
66 


and tyrosinase, 769 
Actomyosin 
extraction of, 938 
interactions in 
and ATPase, 939, 940 
and superprecipitation, 
939 


stoichiometry of, 938, 
939 


Acute intermittent porphyria, 
542, 555, 556 
Acylation 
of amino acids 
function of, 143 
importance of, 142, 143 
in protein synthesis, 143 
of proteins 
as control process, 143 
in higher organisms, 
143 
histones, 143 
Acyl carrier protein 
acetylation of, 753 
active sites in, 178-80 
comparative studies, 179, 
180 
composition of, 179 
of E. coli 
and ACP hydrolase, 181 
and ACP-like protein, 
180 
fatty acid elongation on, 
182 


and fatty acid unsaturation, 
192-94 

molecular weights of, 179, 
180, 

phosphopantetheine in, 
180 
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structure of, 178-80 
Acyl carrier protein holopro- 
tein synthetase, 181 
Acyl carrier protein hydrolase, 
181 


Acyl coenzyme A dehydrogenase 
flavoprotein requirement of, 
166, 167 
Acyl coenzyme A synthetases 
ATP-dependent, 164, 165, 
167 
in E. coli, 168 
GTP-dependent, 163-65, 
167 
localization of, 164, 165, 
167 
organic solvents, effect on, 
163, 164 
properties of, 163-65 
reactions of, 163, 164 
2-Acyl thiazolium ion 
free energy of, 229 
as pyruvate oxidase interme- 
diate, 228, 229 
synthesis of, 228, 229 


ADP 
as glutamic dehydrogenase 
activator, 348 
phosphorylation of 
and "ATP-jump," 1024, 
1025 


and membrane structure, 
55 


primary role of, 1025 
see also Oxidative phospho- 
rylation 
transport of, 1012 
ATP 
acyl coenzyme A synthetase 
dependence on, 164, 
165 
binding of 
to actin, 936 
to myosin, 932, 933 
and DNA ligase 
cleavage of, 812 
requirement for, 809, 
812 


as glutamate dehydrogenase 
inhibitor, 348 
and glutamine synthetase 
activity, 349 
and oxidative phosphorylation 
coupling factors, 999- 
1004 
intermediates in, 1017-21 
mechanism of, 1017-25 
and membrane structure, 
255 


sites of, 992-98 
and transport phenomena, 
1012-14 
see also Oxidative phospho- 
rylation 
and pyruvate dec: 
activation, 220, 223 
transport of, 1012 


lase 
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Adenyl cyclase 
activation of 
and insulin secretion, 
105, 106 
by parathyroid hormone, 
96 


by vasopressin, 96 
and calcitonin secretion, 


9 
Adenylic acid 
as enzyme activator, 17, 
18 


ACTH 
analogues of, 903 
biological activity of, 902, 
903 


and insulin secretion, 106 
learning, effect on, 620, 
621 
synthesis of, 902 
Adrenodoxin 
and electron transfer, 38, 
39 


properties of, 35 
Aerobacter aerogenes 


a-acetolactate synthetase of, 


214, 226, 227 
Affinity labeling 


isolation of labeled peptides, 


445 
technique of, 444 
Alamethicin 
effect on lipid bilayers, 257, 
258 


Alanine 
biosynthesis of 
regulation of, 344 
Albizziine, 140 
Alcaptonuria 
diagnosis of, 543 
enzyme defect in, 542, 
543 
historical aspects, 541 
homogentisic acid excretion 
in, 541 
Alcohol dehydrogenase 
alkylation of, 757, 
758 


use in diagnosis, 558 
Aldolase 
binding sites of, 750, 762, 
763 


sulfhydryl groups in, 757 
tyrosine residues in, 762, 
763, 768, 769 
Alkaline phosphatase 
of E. coli 
active center of, 745 
biosynthesis of, 660 
DNA termini, action on, 
815 


metal role in, 778, 
781 


nitration of, 765 
and hypophoephatasta, 553 


Alky lati 
of sioshal dehydrogenase, 


SUBJECT INDEX 


757, 758 
of carbonic anhydrase, 
746 


of chymotrypsin, 747 

of histidine residues, 746, 
747 

of methionine residues, 
769-71 

of peroxidase, 746 

of serine residues, 741, 
742 

Allosterism 


in acetyl coenzyme A carbox- 


ylase, 175, 176 
in oxygeanses, 31 
in _— role of, 326, 
in salicylate hydroxylase, 
31, 32 
Amino acid metabolism 
aromatic, 358-65 
aspartate family, 335- 
44 


and aspartokinases 
activities of, 336 
homoserine dehydrogenase 
in, 336 
kinetic studies of, 337 
regulation of, 327, 335- 
40 


repression of, 335, 336 
structure of, 336 
glutamate family, 348- 
53 


and glutamine synthetase 
regulation of, 327-30 
histidine, 355-58 
pyruvate family, 344-48 
of 


ion 
allosteric model, 326 
aromatic, 358-65 
— family, 335- 


by compensatory activation, 


325, 326 
by enzyme synthesis, 330- 
35 


evolutionary aspects, 325, 
326, 338, 33 

glutamate family, 348-53 

histidine, 355-58 

Jacob-Monod model, 330- 


32 

by metabolite activation, 
325, 3 

in multifunctional pathways, Amino acid starvation 


326-30 
patterns of, 324, 325, 
330 


by product inhibition, 325, 
326 
pyruvate family, 344- 
48 
by repression, 332-35 
serine family, 353-55 


in unifunctional pathways, 
325, 326 


serine family, 353-55 


Amino acids 


acylated 
basic, 144, 145 
as metabolic intermediates, 
143, 144 
in nervous tissue, 145 
in protein synthesis, 
143 
roles of, 142, 143 
amino group, protection of, 
882-84 
carboxy substituted, 146 
carboxyl group, protection 
of, 884, 885 
formylation of, 885 
imino, protection of, 885, 
887 
lathyritic, 147-50 
malonyl, 145, 146 
nonprotein 
acylated, 142-45 
function of, 138 
lathyritic, 148-50 
malonyl, 145, 146 
metabolism of, 146, 
147 
origin of, 138 
phosphono, 141 
quantities of, 139 
in storage tissues, 138 
and taxonomy, 138-41 
toxic, 147-53 
unsaturated aliphatic, 
141 
and the origin of life, 137 
phosphono, 141 
sulfur containing, 146 
and taxonomy 
of Acacia, 140 
of Cucurbitaceae, 140 
of Lathyrus, 139 
of legumes, 140 
methods of study, 139 
of Papilionoideae, 140 
of Vicia, 140 
thiols, protection of, 885 
toxic 
and cystathionuria, 150 
hypoglycins, 150, 151 
and lathyrism, 148-50 
mimosine, 152, 153 
types of, 147 
a aliphatic, 


and messenger RNA synthe- 
sis, 668-70 


Aminoacyl-transfer RNA syn- 


thetases 
binding sites of, 867-69 
structure of, 866, 867 
subunits of, 867 
and transfer RNA structure 
anticodon role, 871 
binding of transfer RNA, 
868-73 





cloverleaf model, 868 
N-(3- Amino-3-carboxypropy1)- 
B-carboxypyridium 
betaine, 142 
2-Aminoethylphosphonic acid, 
141 


8-Amino levulinic acid syn- 
thetase 
in porphyria, 542, 556 
a-Amino- ¥-oxalylaminobutyr- 
ic acid, 139 
a-Amino- f-oxalylaminopropi- 
onic acid, 139 
2-Amino-3-phosphonopropi- 
onic acid, 141 
B-Aminopropionitrile 
amine oxidase inhibition by, 
148, 149 
and cross-linking of collagen, 
148 


and osteolathyrism, 148, 
149 
Amino 
analysis of, 371 
in glycogen, 373 
Amylo-1, 6-glucosidase 
in limit dextrinosis, 542, 
548 
Anaphylatoxins 
chemotactic activity of, 
404 
complement, relation to, 
5 


formation of, 403-5 
Angioneurotic edema, 556 
Angiotensin 

structure of, 899 

synthesis of, 899, 900 
Anthranilate synthetase 

inhibition of, 360 

and tryptophan biosynthesis, 

360 
Antibodies 
antigenic determinants, role 
of, 416 

assembly of, 450, 451 

b of 

binding site in, 443, 

444 


at cell surface, 459 
enzymes, similarity to, 
415, 416, 444 
specificity of, 416 
classes of, 416, 417 
diversity of 
biological implications, 
451, 452, 459 
and germ line evolution, 
456, 4 
somatic mutation role of, 
457-59 
somatic recombination, 
role of, 456-58 
theories of, 454, 456- 
58 


translocation hypothesis, 
452-54 
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electron microscopy of, 
441 


in electron microscopy, as 
stain, 918 
to muscle proteins, 918 
to nucleotides 
as models, 845 
specificity of, 845, 846 
selection dogma of, 416, 
451 
skin- sensitizing, 447 
structure of 
amino acid sequences, 
416-20, 422, 423, 431, 
433, 438-41 
biological implications, 
451, 452 
diversity of, 451-54, 456- 
59 


tertiary, 441-46 
translocation hypothesis 
of, 452-54 
synthesis of 
as clonal response, 452, 
454 
in single cells, 450 
see also Immunoglobulins 


O- Antigen 


bacteriophage conversion of 
mechanism of, 530, 
531 
structural changes in, 514, 
515 


biosynthesis of 


and bacteriophage conver- 
sion, 530, 531 
carrier lipid, role in, 230, 
519, 520, 527 
genetic aspects, 531 
mechanism, 528, 529 
oligosaccharide formation, 
527, 528 
polymerization reaction, 
527-30 
transfer reaction, 529, 
530 
classification of, 512 
structure of, 513-15, 
517 


Antigen carrier lipid, 519, 
520 


Antigenicity 
of nucleotides 


limitations on, 842 

as models, 845 
specificity of, 845, 846 
and structure, 842, 843 


Antimycin 


and electron transport inhi- 
—_ com 997 


“"aaan on of, 542, 556 


Apolipoproteins 


N-terminal amino acids of, 
115, 116, 118, 119 


types of, 115, 120, 
121 
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Arachis hypogea 
fatty acid oxidation in, 159, 
160 
ine 
biosynthesis of 
arginine effect on, 350- 
53 


and arginyl-transfer RNA 
synthetase, 351, 352 
pathways of, 352 
regulation of, 350-53 
repressor of, 351 
catabolism of 
pathways of, 353 
regulation of, 353 
Arginine monooxygenase 
FAD in, 25, 26, 30, 
31 
reactions of, 30, 31 
Argininosuccinase 
and argininosuccinicaciduria, 
542, 544 
Argininosuccinate synthetase 
in citrullinuria, 542, 
546 


Argininosuccinicaciduria, 
542, 544 


, 
Arginyl-transfer RNA synthe- 
tase 
and arginine biosynthesis, 
351, 352 
and repression, 351, 352 
Arthrobacter globiformis 
serine deaminase of, 
355 
threonine catabolism in, 
343 


Arylation 
of lysine residues, 737, 752, 
753 


lsulfatase A 
deficiency of, 542, 547 


Asparagine 
biosynthesis of 
regulation of, 342 
in glycoproteins 
drate, linkage to 
373, 374 
Aspartate aminotransferase 
active center of, 749, 
750 
Aspartate-f-decarboxylase 
pyridoxal phosphate effect 
on, 750, 751 
B-Aspartic semialdehyde 
aspartokinase, effect on, 
339 
Aspartic semialdehyde dehy- 


lysine, effect on, 340 
repression of, 340 
Aspartokinases 
B-aspartic semialdehyde, 
effect on, 339 
of E. coli 
activities of, 336 
homoserine dehydrogenase 
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activity of, 336, 338 
kinetics of, 337 
leucine, effect on, 338 
lysine, effect on, 335- 

39 


methionine, effect on, 
335-37 

repression of, 335, 336 

structure of, 336 

threonine, effect on, 336- 
40 

interrelation of, 335-37 

regulation of, 327, 335- 

40 


Aspartylglycosaminase, 542, 
546 

Aspartylglycosaminuria, 542, 
546 

Atomic absorption spectro- 
metry 

clinical applications of, 560, 

561 


Atractyloside 
and ATP/ADP exchange, 
1012 
Automated analysis 
in clinical biochemistry 
advantages of, 559 
applications, 560, 561 
instrumentation for, 
559 


Aspartokinases 
B-aspartic semialdehyde, 
effect on, 339 
of E. coli 
activities of, 336 
homoserine dehydrogenase 
activity of, 336, 338 
kinetics of, 337 
leucine, effect on, 338 
lysine, effect on, 335- 
39 


methionine, effect on, 335- 
37 


repression of, 335, 336 
structure of, 336 

threonine, effect on, 336- 
40 


interrelation of, 335-37 
regulation of, 327, 335- 
40 
Aspartylglycosaminase, 542, 
546 


Aspartylglycosaminuria, 542, 
546 
Atomic absorption spectro- 
metry 
clinical applications of, 
561 


Atractyloside 
and ATP/ADP exchange, 
1012 


Automated analysis 
in clinical biochemistry 
advantages of, 559 
applications, 560, 561 
instrumentation for, 559 
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8-Azaguanine 
and memory, effect on, 
610, 611, 620 


B 


Bacillus cereus 
lysine synthesis in, 
341 


Bacillus megaterium 
cell wall of 
cross-linking in, 509, 
510 


peptides of, 505 
Bacillus subtilis 
aromatic acids, biosynthesis 
in, 358, 359 
DNA of 
circularity of, 590 
isolation of, 570 
methylation of, 851, 853, 
854 


replication of, 570, 572, 
574, 575, 582, 585-87 
lysine synthesis in, 
341 


membranes of, 270 
messenger RNA in, 667 
ribonuclease of, 700 
threonine deaminase of, 
343 
Bacitracin 
and peptidoglycan synthesis, 
526, 527 
Bacterial membranes 
mesosomes, 267 
protoplast membrane 
isolation of, 267 
structure of, 278 
structure of, 278 
Bacteriophage conversion 
and O-antigen structure, 
514, 515, 530, 531 
Bacteriophage fd 
modification of 
in vitro, 480, 481 
and methylation, 479 
specificity sites in, 482, 
483 


restriction of 
efficiency of, 471, 472 
in vitro, 476 
specificity sites in, 482, 
483 
Bacteriophage A 
DNA of 
circularity of, 590, 
592 


pyrimidine clusters in, 
653 


replication of, 570, 571, 
578, 579, 585, 592 

single-strand breaks in, 
585 


size of, 570 
exonuclease induced by, 
817 





lysogenization by, 585, 
586 


modification of 
and DNA methylation, 
478 





in vitro, 480 
specificity sites in, 481- 
83, 488, 489 
operators of, 655, 656 
replication of, 827 
repressor of 
and initiator production, 
585 


isolation of, 585 
nature of, 655, 656 
restriction of 
DNA breakdown in, 470, 
471, 477 
and DNA replication, 
474 
efficiency of, 471, 472 
in vitro, 476, 477 
regulation of, 496 
specificity sites in, 481- 
83, 488 
Bacteriophage M13 
DNA of 
replication of, 580, 586, 
800 


specificity sites, 482 
Bacteriophage $80 
and tryptophan biosynthesis, 
363 


Bacteriophage ¢X174 
DNA of 
biosynthesis of, 588 
circularity of, 592 
DNA polymerase binding 
804 


replication of, 570, 571, 
579, 584, 585, 592, 800, 
827 


single-strand breaks in, 
585 


size of, 570 
synthesis of, in vitro, 
818, 819 
Bacteriophage Qs 
replicase of, 578 
Bacteriophage 813 
DNA of 
replication of, 571, 
579 


Bacteriophage Ty 
DNA of 
glucosylation of, 848, 
849 


enzymes induced by 
DNA ligase, 809 
DNA methylase, 852, 854 
DNA polymerase, 799, 800, 
805, 806 
glucosyl transferase, 849- 
51 
nuclease, 816 
polynucleotide kinase, 
808 
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automated, 892 


Bacteriophage T 
8 by fragment condensation, 
900 


parasitic origin theory, 11, 
methylation in, 852 12 


Bacteriophage T, radiation treatment of, 
DNA of on solid support, 892, 
replication of, 570, 571, 894 Carbamyl! phosphate 
584, 587 Brain synthesis of 
size of, 570 metabolism in, 145 control of, 353 


enzymes induced by Buckingham function, 50 Carbonic anhydrase 
DNA ligase, 809, 811, 825, -Butyrobetaine monooxygenase alkylation of, 746 
826 a-ketoglutarate requirement cobalt in, 781 


DNA polymerase, 798-800, of, 27 nitration of, 765 
805, 820 S-Carboxyethyl cysteine, 140 
endonucleases, 816, Cc 3-(3-Carboxy-4-hydroxypheny])- 
817 L-alanine, 146 
exonucleases, 816 Calcitonin D-(3-Carboxy-4-hydroxypheny]1) 
polynucleotide kinase, assay of glycine, 146 


808 
glucosylation of, 848, 849 
replication of, 827 
Bacteriophage T 


DNA polymerase of, 798-800, 


820 
endonuclease of, 817 
Bacteriophage T 
glucosylation of, 848, 
849 


Bacteriophage T7 
DNA ligase of, "09 
Basement membrane 
biosynthesis of, 375 
heterosaccharides of, 373 
Bence-Jones protein 
carbohydrate of, 451 
Benzoin 
formation of 
cyanide catalyzed, 218 
and thiamine, 215-18 
and thiazolium compounds, 
215-18 
Biohydrogenation 
anaerobic, 201 
of polyunsaturated fatty 
acids, 200, 201 
Biotin 
and acetyl coenzyme A 
carboxylase, 177 
Blood group substances 
structure of, 373 
Blood types 
control of, 378 
and glycosyl transferases, 
378 


Lewis . 
genetic control of, 378 
Bond angles 
in peptides, 51, 52 
Bone 
calcitonin effect on, 88, 
89 
metabolism of, 88, 89 
and parathyroid hormone, 
effect of 
oo activities, 


and osteoporosis, 93, 94 
Bradykinin 
synthesis of 


by hypocalcemic activity 
in rate, 86, 87 

Sr 87, 

in mice, 87 

phosphate effect, 87 

in tissue culture, 87 

biological effects of, 88, 

89 


clinical aspects of, 90 
mechanism of action of 
and adenyl cylcase, 89 
and citrate formation, 
89 
and cyclic AMP, 89, 90 
and pyrophosphatase re- 
lease, 89 
origin of 
species dependence of, 
86 


in thyroid, 86 


in ultimobranchial bodies, 
86 


purification of 

human, 84 

porcine, 84 

specific activity of, 84 
secretion of, 90 
species dependence of 

assay of, 

clinical aspects, 90 

origin of, 86 

purification, 84 

structure of, 84 
stability of 

to oxidation, 85, 86 

protective proteins, 

86 

to proteolysis, 85 
structure of 

— acid sequence, 84, 

forms of, 85 
synthesis of, 85 


Calcium metabolism 


and lathyrism, 149 


Canavanine, 140, 364 
Cancer 


diagnosis of, 557 
mammary carcinoma 
and ovariectomy, 12 


tee 20 tne cysteine, 


codtemnniilindilinn 
of histidine residues, 748, 
749 


Carboxypeptidase 
arginine in, 775 
cobalt in, 781 
conformation of, 74 
histidine in, 747 
nitration of, 763, 764 
tyrosine in, 764, 765, 
767 
M-Carboxyphenylalanine, 140, 
146 


M-Carboxy-a-phenylglycine, 
146 


Carnitine coenzyme A oleyl 
transferase 
localization of, 167 
Carrier lipids 
and O-antigen biosynthesis, 
519, 520, 527, 530 
in polysaccharide biosynthe- 
sis, 531, 532 
Cartilage 
aa * enaneateantnte 
74 
protein-carbohydrate linkage 
, 374 
Catalase 
and acatalasia, 542, 
552 
Catechol 
oxidation of, 296 
Cell envelope 
lipopolysaccharide of 
O-antigen of, 513-15 
core of, 515-18 
lipid A of, 518, 519 
structure of, 512-19 
nature of, 
Cell surfaces 
carbohydrates of 
and cell-specificity, 381, 
382 
and neuraminidase treat- 
ment, 382 
and sperm penetration, 
382 


in malignant cells, 382, 383 
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activity of, 336, 338 
kinetics of, 337 
leucine, effect on, 338 
lysine, effect on, 335- 

39 


methionine, effect on, 
335-37 
repression of, 335, 336 
structure of, 336 
threonine, effect on, 336- 
40 
interrelation of, 335-37 
regulation of, 327, 335- 
40 
Aspartylglycosaminase, 542, 
546 


Aspartylglycosaminuria, 542, 
546 
Atomic absorption spectro- 
metry 
clinical applications of, 560, 
561 


Atractyloside 
and ATP/ADP exchange, 
1012 
Automated analysis 
in clinical biochemistry 
advantages of, 559 
applications, 560, 561 
instrumentation for, 
559 


Aspartokinases 
f-aspartic semialdehyde, 
effect on, 339 
of E. coli 
activities of, 336 
homoserine dehydrogenase 
activity of, 336, 338 
kinetics of, 337 
leucine, effect on, 338 
lysine, effect on, 335- 
39 





methionine, effect on, 335- 
37 


repression of, 335, 336 
structure of, 336 
threonine, effect on, 336- 
40 
interrelation of, 335-37 
regulation of, 327, 335- 
40 
Aspartylglycosaminase, 542, 
546 


Aspartylglycosaminuria, 542, 
546 
Atomic absorption spectro- 


metry 
clinical applications of, 
560, 561 
Atractyloside 
and ATP/ADP exchange, 
1012 
Automated analysis 
in clinical biochemistry 
advantages of, 559 
applications, 560, 561 
instrumentation for, 559 
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8-Azaguanine 
and memory, effect on, 
610, 611, 620 


B 


Bacillus cereus 
lysine synthesis in, 
341 


Bacillus megaterium 
cell wall of 
cross-linking in, 509, 
510 


peptides of, 505 
Bacillus subtilis 
aromatic acids, biosynthesis 
in, 358, 359 
DNA of 
circularity of, 590 
isolation of, 570 
methylation of, 851, 853, 
854 


replication of, 570, 572, 
574, 575, 582, 585-87 
lysine synthesis in, 
341 


membranes of, 270 
messenger RNA in, 667 
ribonuclease of, 700 
threonine deaminase of, 
343 
Bacitracin 
and peptidoglycan synthesis, 
526, 527 
Bacterial membranes 
mesosomes, 267 
protoplast membrane 
isolation of, 267 
structure of, 278 
structure of, 278 
Bacteriophage conversion 
and O-antigen structure, 
514, 515, 530, 531 
Bacteriophage fd 
modification of 
in vitro, 480, 481 
and methylation, 479 
specificity sites in, 482, 
483 


restriction of 
efficiency of, 471, 472 
in vitro, 476 
specificity sites in, 482, 
483 


Bacteriophage A 
DNA of 
circularity of, 590, 
592 
pyrimidine clusters in, 
653 


replication of, 570, 571, 
578, 579, 585, 592 
single-strand breaks in, 
585 
size of, 570 
a eee induced by, 
7 





lysogenization by, 585, 
586 


modification of 
and DNA methylation, 
478 


in vitro, 480 
specificity sites in, 481- 
83, 488, 489 
operators of, 655, 656 
replication of, 827 
repressor of 
and initiator production, 
585 
isolation of, 585 
nature of, 655, 656 
restriction of 
DNA breakdown in, 470, 
471, 477 
and DNA replication, 
474 
efficiency of, 471, 472 
in vitro, 476, 477 
regulation of, 496 
specificity sites in, 481- 
83, 488 


Bacteriophage M13 


DNA of 
replication of, 580, 586, 
800 


specificity sites, 482 


Bacteriophage $80 


and tryptophan biosynthesis, 
363 


Bacteriophage ¢X174 


DNA of 
biosynthesis of, 588 
circularity of, 592 
DNA polymerase binding 
by, 804 
replication of, 570, 571, 
ry 584, 585, 592, 800, 
7 


single-strand breaks in, 
585 
size of, 570 


synthesis of, in vitro, 
818, 819 


Bacteriophage Qs 


replicase of, 578 


Bacteriophage 813 


DNA of 
replication of, 571, 
579 


Bacteriophage Ty 


DNA of 
glucosylation of, 848, 
849 


enzymes induced by 
DNA ligase, 809 
DNA methylase, 852, 854 
DNA polymerase, 799, 800, 
805, 806 
glucosyl transferase, 849- 
51 


nuclease, 816 
polynucleotide kinase, 
808 








Bacteriophage Ts 
methylation in, 852 
Bacteriophage T% 
DNA of 
replication of, 570, 571, 
584, 587 
size of, 570 
enzymes induced by 
DNA ligase, 809, 811, 825, 
826 
DNA polymerase, 798-800, 
805, 820 
endonucleases, 816, 
817 
exonucleases, 816 
polynucleotide kinase, 
808 


glucosylation of, 848, 849 
replication of, 827 
Bacteriophage Ts 
DNA polymerase of, 798-800, 
820 


endonuclease of, 817 
Bacteriophage T, 
glucosy lation of, 848, 
849 
Bacteriophage T7 
DNA ligase of, 809 
Basement membrane 
biosynthesis of, 375 
heterosaccharides of, 373 
Bence-Jones protein 
carbohydrate of, 451 
Benzoin 
formation of 
cyanide catalyzed, 218 
and thiamine, 215-18 
and thiazolium compounds, 
215-18 
Biohydrogenation 
anaerobic, 201 
of polyunsaturated fatty 
acids, 200, 201 
Biotin 
and acetyl coenzyme A 
carboxylase, 177 
Blood group substances 
structure of, 373 
Blood types 
control of, 378 
and glycosyl transferases, 
378 


Lewis 
genetic control of, 378 
Bond angles 
in peptides, 51, 52 


Bone 
calcitonin effect on, 88, 
89 
metabolism of, 88, 89 
and parathyroid hormone, 
effect of 
on os activities, 
9 


and osteoporosis, 93, 94 
Bradykinin 
synthesis of 
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automated, 892 
by fragment condensation, 
900 


on solid support, 892, 
894 


Brain 


metabolism in, 145 


Buckingham function, 50 
y-Butyrobetaine monooxygenase alkylation of, 746 
a-ketoglutarate requirement 


of, 27 
Cc 


Calcitonin 


assay of 
by hypocalcemic activity 
in rate, 86, 87 
aa ae 87, 
8 


in mice, 87 
phosphate effect, 87 
in tissue culture, 87 
es ane effects of, 88, 
9 


clinical aspects of, 90 
mechanism of action of 
and adenyl cylcase, 89 
and citrate formation, 
89 
and cyclic AMP, 89, 90 
and pyrophosphatase re- 
lease, 89 
origin of 
species dependence of, 
86 


in thyroid, 86 
in ultimobranchial bodies, 
86 
purification of 
human, 84 
porcine, 84 
specific activity of, 84 
secretion of, 90 
species dependence of 
assay of, 87 
clinical aspects, 90 
origin of, 86 
purification, 84 
structure of, 84 
stability of 
to oxidation, 85, 86 
protective proteins, 
86 
to proteolysis, 85 
structure of 
amino acid sequence, 84, 
85 
forms of, 85 
synthesis of, 85 


Calcium metabolism 


and lathyrism, 149 


Canavanine, 140, 364 
Cancer 


diagnosis of, 557 
mammary carcinoma 
and ovariectomy, 12 
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parasitic origin theory, 11, 
12 
radiation treatment of, 


Carbamyl phosphate 
synthesis of 
control of, 353 
Carbonic anhydrase 


cobalt in, 781 
nitration of, 765 
8-Carboxyethyl cysteine, 140 
3-(3-Carboxy-4-hydroxypheny1)- 
L-alanine, 146 
D-(3-Carboxy -4-hydroxypheny1) 
glycine, 146 
S-Carboxyisopropyl cysteine, 
140 


Carboxy methylation 
of histidine residues, 748, 


conformation of, 74 

histidine in, 747 

nitration of, 763, 764 

tyrosine in, 764, 765, 
167 


M-Carboxyphenylalanine, 140, 
146 

M-Carboxy-a-phenylglycine, 
146 


Carnitine coenzyme A oleyl 
transferase 
localization of, 167 
Carrier lipids 
and O-antigen biosynthesis, 
519, 520, 527, 530 
in polysaccharide biosynthe- 
sis, 531, 532 
Cartilage 
and chondromucoprotein, 
374 
protein-carbohydrate linkage 
in, 374 


and acatalasia, 542, 
552 


oxidation of, 296 
Cell envelope 
lipopolysaccharide of 
O-antigen of, 513-15 
core of, 515-18 
lipid A of, 518, 519 
structure of, 512-19 
nature of, 511 
Cell surfaces 
carbohydrates of 
and cell-specificity, 381, 
382 
and neuraminidase treat- 
ment, 382 
and sperm penetration, 
382 
in malignant cells, 382, 383 
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and serotonin receptors, 
382 
Cell walls 
biosynthesis of 
initiation of, 580 
cross-linkages in 
bridge units of, 506-9 
in E. coli, 509, 510 
in Micrococcus lysodeikti- 
cus, 508, 509 
in Staphylococcus aureus, 


variability in, 506, 
507 


glycan of 
and cell shape, 504 
polysaccharides of, 504 
structure of, 503, 504 
peptide of 
amino acids of, 504, 505 
biosynthesis of, 504, 
505 
cross-linking of, 506-10 
sequence of, 505 
structure of, 504-10 
peptidoglycan component 
and bacteriolytic enzymes, 
503 
function of, 502 
nomenclature of, 502 
and polysaccharides, link- 
age to, 510, 511 
structure of, 503-10 
and teicholic acids, link- 
age to, 510, 511 
Ceramides 
and glycolipid biosynthesis, 
377 


Ceramidetrihexosidase 
and Fabry's disease, 542, 
547 


Ceruloplasmin 
and Wilson's disease, 
381 


Chalcomycin 
structure of, 311 
Chloramphenicol 
and DNA synthesis, 579- 
81 
and proline biosynthesis, 
350 


and protein synthesis 
in mitochondria, 282 
p-Chloromercuribenzoate 
complement, effect on, 392, 
394 


Chloroplasts 
formation of 
mechanism of, 283 
proteins of 
globular, 277, 278 
a-helix in, 277, 278 
structure of 
and chlorophyll, 277 
grana in, 277 
and lipids, 277, 278 
and quantasomes, 277 
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Cholesterol 

binding of, by apolipopro- 
teins, 121 

and chylomicrons, 124 

and lecithin-cholesterol 
acyltransferase, 123, 
128-30 

in lipoproteins, 117, 128, 
129, 132 

and membrane permeability, 
252, 255 

and membrane structure, 
242 


side chain cleavage of 
in mitochondria, 35 
requirements of, 35 
transfer of, to membranes, 
131 


turnover of, 129, 132 
Chondroitin 

analysis of, 372 

structure of, 374 
Chondroitin sulfate 

analysis of, 372 

degradation of, 379, 

380 


structure of, 374 
Chorismate mutase 

inhibition of, 359 
Chromosomal proteins 

biosynthesis of 


mechanisnpyr of, 964 
cal state, effect 


{ turnover, 965 
Classification of, 952 
definition of, 951, 952 
fractionation of, 952-63 
histones 
biosynthesis of, 963- 
69 


structure of/ 957-63 

substitution/of, 969-71 
multiplicity of, 953-63 
nonhistone 

aggregation of, 977 

fractionation of, 954 

functions of, 954, 975, 

976 


histone /interaction of, 954, 


p rylation of, 971 
and repression, 981, 
982 
protamines 
classification of, 952 
function of, 955, 956 
structure of, 955 
Chylomicrons 
biosynthesis of, 117, 123- 
28 
catabolism of, 128-30 


cholesterol of, 124, 
125 
electrophoresis of, 127 
and fat transport, 123 
lipids of, 119, 120 
as micellar lipoproteins, 
117, 120 
proteins of 
amino acid composition, 
117, 118 
biosynthesis of, 125 
content of, 117, 118, 
127 


structure of, 117, 118, 120, 
128 


Chymotrypsin 

active center of, 744 
alkylation of, 747 
a-amino group of 

and activity, 751, 752 
conformation of 

a-helix in, 74 

pleated sheet in, 74 
methionine in, 771, 772 
optical rotatory dispersion 


? 
serine in, 742 
Circular dichroism 
of gramicidin 8S, 55 
of lipoproteins, 119, 
121 
of membranes, 272, 274 
of mitochondria, 276 
of proinsulin, 98, 99 
of ribonuclease, 709 
of transfer RNA, 868 
Citrate cleavage enzyme 
role in fatty acid synthesis, 
188-90 
soluble, 189, 190 
Citrate synthetase 
regulation of, 348 
Citric acid cycle 
enzymes of 
mitochondrial location of, 
271 
Citrullinuria, 542, 546 
Coenzyme A 
and eo oxidase, 226, 
227 
Coenzyme Q 
see Ubiquinone 
Collagen 
and amine oxidase, 148, 
149 
biosynthesis of, 375 
conformation of, 67, 68 
cross linking of, 148 
and lathyrism, 148 
models of, 67 
peptides related to, 67 
soluble, 148 
structure of, 373 
sugars in, 373 
Colorimetric methods 
role of, in biochemical re- 
search, 11 





Complement 
activation of 
chemical nature of, 399, 
400 
component- specific, 398- 
400 
- C3 convertase, 400- 


enzymatic cleavage, role 
in, 40 

and esterolytic activity, 
398 


kinetics of, 398, 399 

non-immune, 409 

requirements of, 397, 
398 


spatial constraints of, 399 
biosynthesis of, 395 
p-chloromercuribenzoate 

effect on, 392, 394 
concentration of in serum, 
393, 395 
cytolysis by 

activation of, 398, 399 

mechanisms of, 406-11 

nomenclature of, 391 

non-immune, 409, 410 

as one-hit process, 

410 
deficiencies in, 395 
enzyme activities of 

activation of, 400 

Cg convertase, 400-2 

peptidase, 402, 403 

stability of, 401, 402 
fragments of 

anaphylatoxins, 403-5 

chemotactic activity of, 

404, 405 

derivation of, 403-5 

kinin, 406 

molecular weights of, 403, 

404 
in germ-free guinea pigs, 
7 


hemolysis by 
p-chloromercuribenzoate 
effect, 392, 394 
efficiency of, 411 
with oxidized enzyme, 
402 


in variants, 395 
and hereditary angioneurotic 
edema, 542, 556 
——, of, 394, 
95 


inactivation of 
in activated state, 398, 
399 
by p-chloromercuribenzoate, 
392, 394 
and membrane damage, 
407, 408, 410, 411 
and regulation, 411 
interactions of 
calcium dependent, 
396 
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with immunoglobulins, 
397 


iodine, effect of, 392, 394 
membrane damage by 
and antibody binding, 406, 
407, 409 
and cell lysis, 407, 409, 
410 


cell surface, reaction of, 
407, 408 

and Cg convertase forma- 
tion, 407 

efficiency of, 411 

fixation role, 406, 407 

and intermediate stability, 
408 

mechanisms of, 406- 


non-immune, 409, 410 
as one-/.it process, 410 
nomenclature of 
complexes of, 391 
components of, 390, 
391 
and enzyme activity, 391, 
403 
fragments of, 391 
subcomponents, 391 
organization of, 410 


proteins of, properties 


composition of, 392, 
393 

and cytolysis, 391 

as globulins, 390, 392 

immunochemical, 394, 
395 

molecular weights, 392, 
393 

purity of, 391 

sulfhydryl groups of, 392- 


94 
regulation of, 411 
variations in, 395 


Conformation 


of collagen, 67, 68 
of cyclic peptides 
dipeptides, 52, 53 
disulfide containing, 53- 
55 
gramicidin S, 55 
hexapeptides, 53 
tetrapeptides, 53 
tripeptides, 53 
of cyclohexaglycyl hemihy- 
drate, 49, 53 
of cyclotetraalanyl, 53 
of cyclotriprolyl, 53 
of diketopiperazine, .52 
of dipeptides, 52, 53 
of disulfide peptides, 53- 
55 
energy of 
electrostatic interactions, 


hydrogen bonding, 49, 
50 
hydrophobic interactions, 
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51 

nonbonded interactions, 
50 

in oxytocin, 54 

in peptides, 53-56 

potential functions, 50- 
52 

and ribonuclease, 54, 55 

torsional potentials, 50, 
51 

in vasopressin, 54 

of glycyl diketopiperazine, 

53 


of gramicidin S, 55 
helical 
in oxytocin, 54 
in polypeptides, 47, 
48 
in vasopressin, 54 
of hexapeptides, 53 
of oxytocin, 54 
of polyalanine, 59, 66 
of polyaspartate esters 
a considerations, 63, 


helical form, 61-64 
infrared spectra of, 62, 
64 
sense of, reversal, 62, 
63 
of polycysteine, 60, 61 
of polyglutamate esters 
copolymers of, 60, 61 
crystals of, 58 
energy considerations, 
64 


a-helix in, 58, 60, 64, 

65 
of polyglycine 

in crystals, 57, 58 

energy considerations, 57 

forms of, 56 

and helix formation, 56, 
57 

pleated sheet structure, 
58 


of polypeptides 
cyclic, 52-56 
flexibility of, 46, 47 
helical, 47, 48, 54 
high molecular weight, 56- 
59 


maps of, 47-49, 68 

peptide bond in, 46, 47, 
51, 5 

planarity in, 47, 55 

potential energies of, 49- 
51, 55, 56, 68, 69 

of polyproline 
forms of, 65 
and helix formation, 65, 


66 
theoretical, 65, 66 
of polyserine, 60, 61 
of polythreonine, 60 
of polytyrosine 
a-helix in, 60 





1094 


and tyrosine copolymers, 
60 


of polyvaline, 59, 61 
of proteins 
carboxypeptidase, 74 
chymotrypsin, 73, 74 
hemoglobin, 70, 71 
lysozyme, 48, 71, 72 
myoglobin, 69, 70 
papain, 74, 75 
ribonuclease, 72, 73 
of silk, 66, 67 
of tetrapeptides, 53 
of tripeptides, 53 
of vasopressin, 54 
B-Conformation 
in lipoproteins, 119, 
120 
see also #-Structure 
Conformational map 
of lysozyme, 48 
of polypeptides 
contact-distance criteria, 
47 
helical structures, 47, 
48 


pleated sheet structure, 
49 


side-chain effects, 47 
f-structure, 49 
Congenital lysine intolerance, 
542 


Congenital methemoglobinemiz, 
552 
Congenital myxedema 
temperature regulation ig, 
8 









Congenital nonhemolytic, 
jaundice, 542, 552 
Cg Convertase 
activation of, 400- 
activity of, 400 
assembly of, 400, /401 
formation of, 400) 401 
membrane damage by, 
407 
molecular weight 401 
Cy oxidation, effect 
402 


\ 
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B-Cyanoalanine 
distribution of, 140, 
150 
and pyridoxal, 150 
toxicity of, 150 
Cyclic AMP 
and calcitonin secretion, 
89 
histone phosphorylation, 
effect on, 971 
Cycloalliin, 146, 147 
Cyclohexaalanyl 
conformation of, 53 
Cyclopropene fatty acids 
metabolic effect of, 196, 
197 
Cyclopropene rings 
estimation of, 205 
Cyclotetraalanine 
conformation of, 53 
Cyclotriprolyl 
conformation of, 53 
Cystathionase 
and cystathioninuria, 542, 
545 
Cystathionine synthetase 
and homocystinuria, 542, 
545 


Cy stathioninuria 
and £-cyanoalanine, 150 
ystathionase in, 542, 

\ 545 
pyridoxal, effect on, 150 
o— 

bidsynthesis of 









reduction in, 354 

amination of 

B-mercaptolactate- cysteine 

sulfide of, 147 

Cyto ea 

and electron transport 
localization of, 1008 
piericidin effect, 695 
sequence of carriers, 992; 

995 y 


“Cytochrome” 
peptidase activity of, 405 ~~__and eleCtron transport 


stability of, 401, 402 
Corticotropin 
binlogical activity of, 902, 
903 


synthesis of, 902 
Cortisone 
histone acetylation, effect 
on, 970 
Countercurrent distribution 
of peptides, 892, 
893 
Creatine phosphokinase 
use in diagnosis, 558 
Crigler-Najjar syndrome, 
552 


Cucurbitaceae 
taxonomy of, 140 


coupling reaction of, 
996 
malate effect, 996 
sequence of carriers, 995- 
98 


Cytochrome c 
and electron transport 
coupling sites, 998 
sequence of carriers, 992, 
997 
and single electron trans- 
fer, 
methionine residues in, 
771 
sulfhydryl group of, 756 
tyrosine residues in, 769 
Cytochrome c, 


and electron transport 
coupling site in, 996 
piericidin effect, 995 
sequence of carriers, 992, 
995, 997 
Cytochrome P-450 
and cytochrome P-420 forma- 
tion, 36, 38 
homogeneity of, 36, 37 
and hydroxylation, 34- 
38 
in microsomes, 36-39 
in mitochrondria, 35 
and w-oxidation of fatty acids, 
171 
purification of, 38 
and ricinoleic acid forma- 
tion, 172 
Cytochrome oxidase 
in electron transport 
coupling site, 998 
Cytokynins 
structure of, 304, 305 


D 


DAHP 
multiple, 358, 359 
and regulation mechanisms, 
358, 359 
Deoxyribonucleases 
bacteriophage induced, 816, 
817 
and damaged DNA, 817, 
818 


in DNA modification and 
restriction, 816 

in DNA synthesis, 828 

of E. coli, 804, 805, 815, 
816 

of Pneumococcus, 817 

in recombination, 829- 
31 

DNA 

autoradiography of, 574, 
582, 595, 596 

biosynthesis of 

and histone biosynthesis, 


and long-term memory, 
619 

and short-term memory, 
613 


and cell division, 569, 


circular 
advantages of, 590, 591 
demonstration of, 590 
occurrence of, 590 
problems of, 591 
replication of, 591-93 
end-group analysis of, 
809 


glucosylation of 
and bacteriophage DNA, 
818, 849, 850 
helix, effect on, 849 

















and recognition, 849, 
850 
sequence effects, 849, 
850 
and histone biosynthesis, 
964-67 


hydrolysis of 
by DNA polymerase, 804- 
6 


single-stranded, 802 
hydroxymethylcytosine in 
glucosylation of, 848- 

51 


of lac operon, 655 
ligases 
action of, 809 
assay of, 809-11 
biologically active DNA 
synthesis, 818, 819 
cofactors for, 809, 812 
in vivo, role of, 825, 826, 
831, 832 
occurrence of, 809 
reaction intermediates, 
810, 812, 813 
in recombination, 831, 
832 
substances for, 811, 812 
uses for, 813, 814 
melting temperature of 
histone effect on, 955 
protamine effect on, 955 
metabolism of 
defective mutants in, 796, 
7197 
mutants, study of, 796, 
197 


recombination, 796, 829- 
32 

repair synthesis in, 799, 
833 


replication, 799-807, 819- 
29 


methylation of 
by DNA methylase, 818 
and DNA replication, 
828 
enzymes of, 852 
function of, 852 
methionine role in, 478, 
479 
sequence dependence in, 
851, 853, 854 
and strain-specific modifi- 
cation, 478-81, 497 
modification of 
bacterial, 479, 480 
and cell phenotypes, 469, 
470 


efficiency of, 478 

enzymes of, 470 

genetic determinants for, 
490-93, 495-97 

in vitro, 480, 461 

as methylation, 477- 
81 

models of, 485-90 
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plasmid, 479 
and specificity sites, 470, 
472, 473, 479, 481, 483, 
484 
specificity types, 469 
types of, 469 
newly synthesized 
and DNA polymerase, 
588 
and polynucleotide ligase, 
588, 589 
replication fork of, 587 
nuclease, action on, 804, 
805, 815-18 


phosphatase, action on, 814, 


815 
polymerases of 
bacteriophage induced, 
798 
and circular DNA, 800, 
801 


and double-stranded DNA, 
801, 802 
in E. coli, 797, 798 
molecular weight of, 
798 


primer requirement of, 
, 800 
and single-stranded DNA, 
799-801 
template requirement of, 
798-800 
and polynucleotide kinase 
action of, 808 
end-group analysis with, 
809 


polypeptide interaction with 
base dependence of, 847, 
848 


and recognition, 848 
pyrophosphorolysis of, 
804 


in recombination 
enzymes of, 829-32 
model of, 829, 830 
repair of 
— polymerase, 799, 
8 


mechanisms of, 833 
repair synthesis in 
by DNA polymerase, 799 
replication of 
actinomycin effect, 579 
and amino acid starvation, 
575, 576, 579 
in bacteria, 570, 571, 573- 
77, 579-87, 590-96 
and bacteriophage, 570, 
571, 574, 578-80, 584- 
88, 592 
chloramphenicol effect, 
579, 580, 586 
and chromosome transfer, 
582, 58 
control of, 571-73, 596 
“—“ DNA ligase, 825, 
826 
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and DNA methylation, 
589 


DNA polymerase role, 
588-90, 596, 819-21 

direction of, 576-78 

discontinuous, 821-26 

in episomes, 572 

in eukaryotic systems, 
571, 595, 596 

initiation of, 573, 578-87, 
596, 826-28 

initiator of, 576, 581, 582, 
584 

in vitro, 799-802, 
826 


and membrane attachment, 
586, 587, 594-96, 828, 
829 


models of, 826-28 
nuclease role in, 585, 586, 
597 


origin of, 573, 575-78, 
586, 595, 596 
phenethyl alcohol, effect 
of, 580, 581, 583 
polynucleotide ligase role, 
588, 589 
and protein synthesis, 573, 
579, 596 
rate of, 587, 595 
replicon model of, 573 
and restriction, 474 
and RNA synthesis, 579 
and segregation, 573, 594, 
595 
and septation, 594, 595 
sequential, 573-77, 
596 
and single-strand breaks, 
585, 586, 596 
termination of, 575, 576, 
584, 597 
unidirectional, 821-26 
restriction, role in 
and cell genotypes, 469, 
470 


DNA sources, 471, 473, 
475, 476 

enzymes of, 470, 471 

genetic determinants for, 
490-93, 495-97 

in vitro, 476, 477 

models of, 485-91 

and modification types, 

69 


and specificity sites, 470, 
472,473, 481, 483-90 
specificity types, 469 
RNA polymerase binding to 
rate of, 650, 652 
signals for, 653 
single-strand breaks in 
and replication, 585, 
596 


specificity sites on 
mapping of, 481, 482 
models of, 485-90 
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DPNH 
and fatty acid synthesis 
in bacteria, 182, 183 
in mammals, 187 
in plants, 183 
Diplococcus pneumoniae 
glycosidases of, 372 
Disc electrophoresis 
of complement proteins, 
391 
see also Electrophoresis; 
Polyacrylamide gel elec- 
trophoreses 
Djenkolic acid, 140 
Dopamine-f-hydroxylase 
copper role in, 26-29 
fumarate stimulation of, 
27 


E 


Elastin 
cross-linking of, 148 
and lathyrism, 148 
Electron microscopy 
of actin, 918, 919, 936, 
937 
of antibodies, 441, 447 
of chylomicrons, 130 
of complement damaged 
membrane, 409 
of DNA, 590 
and fixation techniques, 
273 


of lipoproteins, 119, 121, 
125, 126, 130 
of membranes 
of Gram-negative bacteria, 
511 


natural, 246 
and structure, 272 
synthetic, 245, 246 
techniques, 273 
of meromyosin subfragments, 
929 
of mitochondria, 275, 282, 
1010 
and muscle structure 
antibody staining, 918 
in contraction, 918, 
919 
model of, 919, 920 
of myosin, 925, 931 
of polysomes, 931 
of RNA polymerase, 648 
Electron transport 
and acyl coenzyme A dehy- 
drogenase, 166, 167 
coupling factors 
energy transfer factors, 
1000-3 
oligomycin- sensitizing 
factors, 1000, 1001, 1003, 
1004 
phosphoryl] transferases, 
99¢-1002 
enzymes of 
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localization of, 271, 1004- 
9 


and mitochondria 
carrier sequence, 992, 
995-98 
complex I, 992, 993 
complex III, 997 
coupling sites in, 992- 
98 
and structure, 276, 277, 
1004-9 
and oxidative phosphorylation 
coupling factors, 999- 
1004 
coupling sites, 992-98 
exchange reactions in, 
1023 


inhibition of, 992-97 
and single electron trans- 
fers, 998 
with purified components, 
998, 999 
and sarcosine dehydrogenase, 
166, 167 
sequence of carriers in 
cytochrome a, 992, 995 
cytochrome b, 992, 995- 
98 


cytochrome c, 992, 997, 
998 


cytochrome c;, 992, 995 
NADH, 992-9 
ubiquinone, 992-97 
Electrophoresis 
of chylomicrons, 127 
of lipoproteins, 115, 116, 
127, 129 
Eledoisin 
synthesis of, 900 
Endoplasmic reticulum 
biosynthesis of 
and protein synthesis, 
280, 281 
sequence of, 280 
as contaminant in plasma 
— preparations, 


of microsomal fraction 
enzymes of, 270 
preparation of, 265 
mucopolysaccharide synthe- 
sis in, 376 
Energy transfer factors 
and es phosphorylation, 
1 
, 
preparations of, 992, 1002, 
1003 


Enoyl ACP reductase, 182, 
183 

Enterobacter cloacae, 257, 
258 


Enzymatic defects 
in disease states, 542- 


Enzymes 
defects in 
in disease, 542-56 


in diagnosis of disease 
examples of, 557-59 
value of, 556, 557 
see also specific enzymes 
Epinephrine 
and insulin secretion, 
106 
Epoxides 
and hydroxylation reactions, 
24, 25 
oo biosynthesis, 
5 


Epoxy fatty acids, 171, 172 

Erythrocytes 

and circulating lipoproteins, 

131, 132 

ghosts of 
preparation of, 265 
proteins of, 270, 271 
= protein of, 270, 


structure of, 274, 275 
metabolism of, 129 
and phospholipid exchange, 
131 


Escherichia coli 
acetyl coenzyme A carboxyl- 
ase of, 175 
acyl carrier protein of, 180, 
181, 753 
alkaline phosphatase of, 660, 
815 


amino acyl-transfer RNA 
synthetases of 
binding sites of, 867 
oe weight of, 866, 


transfer RNA binding by, 
868-73 
O-antigens of, 531 
arginine biosynthesis in, 
350, 351 
aromatic biosynthesis in 
DAHP synthetase role, 
358, 359 
pathway of, 358 
regulation of, 358, 359 
aspartic semialdehyde dehy- 
drogenase of, 340 
aspartokinases of 
homoserine dehydrogenase 
of, 336 
kinetics of, 337 
leucine, effect on, 338 
— effect on, 335- 


methionine, effect on, 335- 


37 
regulation of, 335, 336 
strain dependence, 335- 
39 
structure of, 336 
threonine, effect on, 335- 
38 


cell envelope of 
lipopolysaccharide in, 511, 
517 





mutation of, 484 

notation of, 470 

number of, 471, 473, 474, 
479, 481-83 

and restriction, 471-73 

sequences of, 483, 484 

size of, 483 

symmetry of, 484-90 

transcription of 

strand selection in, 
653 

in the tryptophan operon, 
656 


transfer of, in mating 
autoradiography of, 582 
initiation of, 582, 583, 
592 
and replication, 582, 583, 
592 


unmodified 
fate of, in restrictive host, 
470, 471 
DNA ligases 
assay of, 809-11 
and biologically active DNA 
synthesis, 818, 819 
in $X-174 DNA synthesis, 
588 
in vivo, role of, 825, 826, 
, 829 
occurrence of, 809 
reaction properties of 
ATP role, 809, 812 
coenzymes, 812 
DNA requirement, 811, 
812 
and DPN, 809, 812 
intermediates formed, 
810, 812, 813 
substrates, 809, 811 
in recombination, 832 
role in DNA replication, 
588, 589 
uses of, 813, 814 
DNA methylases, 818 
DNA polymerase 
bacteriophage induced 
exonuclease activity of, 
805 
molecular weight of, 
798 


template for, 799, 800 

base-pairing, influence on, 
820, 821 

binding sites of 

for DNA, 803, 804 

km of, 803 

for primer, 803 

* * a Paras DNA, 


for template, 803 
for triphosphate, 804 
biologically active DNA, 
synthesis of, 818, 819 
calf thymus 
template for, 799 
as a chromosomal protein, 
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952, 954 
in ~— lethal mutants, 
deficiency in 
and base selection, 
821 
and DNA replication, 819- 
21 


DNA- like polymer synthesis 


model of, 802 
on synthetic templates, 
802, 80 
in DNA replication, 588, 
589 


in $X-174 DNA synthesis, 
588 


of E. coli 
and circular DNA, 799- 
801 
and double-stranded DNA, 
799, 801, 802 
hydrolysis by, 804-6 
molecular weight of, 798 
pyrophosphorolysis by, 
804, 806 
repair synthesis by, 799 
requirements of, 798- 
800 
and single-stranded DNA, 
799-801 
synthetic templates for, 
799, 800 
in vivo action of 
mutants of, 819-21 
and unidirectional synthe- 
sis, 821-26 
mechanism of action of 
and binding sites, 806 
on circular DNA, 799, 
807 
on double-stranded DNA, 
799, 806, 807 
models of, 826-28 


primer for 
mechanism of action of, 
799-801 
requirement of, 798- 
800 
in recombination, 831, 832 
repair synthesis by, 799 
in temperature sensitive 
mutants, 571, 572 
templates for 
circular, 800, 801 
double-stranded, 801, 
802 
requirement of, 798- 
800 
single-stranded, 799-801 
and viral DNA replication 
control of, 571 
Dermatan sulfate 
degradation of, 379, 380 


structure of, 374 
Diabetes 
and proinsulin, 100 
a, y-Diaminobutyric acid 
acylated, 145 
and lathyrism, 149 
and neurolathyrism, 149, 
150 
taxonomy, use in, 139 
toxicity of 
mechanism of, 149, 
150 
and neurolathyrism, 149, 
150 


3, 5-Diaminohexanoic acid, 
142 


Diaminopimelic acid 
biosynthesis of 
regulation of, 340, 341 
in cell walls 
occurrence of, 504, 
505 
stereochemistry of, 509, 
10 


a, B-Diaminopropionic acid, 
145 


Digitonin 
mitochondria, disruption of, 
265 
Dihydroxyethy! thiamine diphos- 
phate 
isolation of, 231-33 
and phosphoketolase, 233- 
35 


structure of, 230 
synthesis of, 231 
and transketolase, 230- 
33 
Diisopropylfluorophosphate 
acetylcholinesterase, effect 
on, 620 
and memory, 620 
serine, reaction with, 736, 
742-44 
Diketopiperazine 
conformation of, 52 
Dinitrophenol 
and oxidative phosphorylation, 
255 
Dipeptides 
conformation of, 52, 53 
DPN 
aspartokinase, effect on, 
336 


and DNA ligase 
cleavage of, 812 
intermediates in, 812, 
813 
requirement for, 809, 
812 


in glutamic dehydrogenase, 
348 


homoserine dehydrogenase, 
effect on, 336 

and pyruvate oxidase, 226, 
227 

see also NAD 
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nature of, 511 
cell wall of 
cross-linking in, 509, 
510 
peptides of, 505 
peptidoglycan of, 509, 510, 
520 


cysteine biosynthesis in, 
354 


dehydrases in, 192-95 
deoxyribonucleases of, 815, 
816 
DNA of 
autoradiography of, 574 
circular, 590, 591 
electron microscopy of, 
590 
size of, 570, 590 
DNA ligase of 
assay of, 809-11 
cofactors for, 809, 
812 


in vivo role, 825 

reaction intermediates in, 
809-13 

in recombination, 831, 
832 


substrates for, 811, 812 
DNA polymerase of 
binding sites of, 803, 
804 


and circular DNA, 800, 
801 


and DNA synthesis in vivo, 
819-29 

hydrolysis by, 804-6 

mechanism of action of, 
806, 807 

molecular weight of, 
798 

nuclease action of, 804, 
805 


polymer synthesis by, 802, 
803 


pyrophosphorolysis by, 
804, 806 

in repair synthesis, 799 

requirements of, 798- 
800 

and single-stranded DNA, 
799-801 

DNA replication in 

and amino acid starvation, 
575-77 

and cell-surface attach- 
ment, 586, 587, 594 

and circularity, 591-94 

direction of, 576, 577 

inhibition of, 580, 581 

initiation of, 579-82, 
587 

initiator of, 581, 582, 
584 


in vivo, 570, 822, 824 

origin of, 576, 577 

phenethyl! alcohol effect, 
580, 581 
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rate of, 587 
segregation, 594 
sequential, 574, 575 
in temperature sensitive 
mutants, 571, 572 
termination of, 576, 
577 
episomes in, 570 
fatty acid synthesis in, 182 
fatty acid unsaturation in, 
192-95 
— synthetase of, 
49 


glyoxylic carboligase of, 
214, 235 

homocysteine methylase of, 
342 


homoserine dehydrogenases 
of, 336, 338 
isoleucine biosynthesis in 
genetic aspects, 346 
isoleucyl-transfer RNA syn- 
thetase 
binding sites of, 867 
subunits of, 867 
lac operon in 
operator of, 654, 655 
promoter of, 654, 655 
repressor of, 655 
leucine biosynthesis in 
pathway of, 344 
regulation of, 344, 345 
lipopolysaccharide of 
biosynthesis of, 532, 
533 


lipid A of, 519 
in membranes, 511 
rhamnose in, 517 
structure of, 517 
lysine biosynthesis in, 
341 


membranes of 
composition of, 267, 270 
messenger RNA in 
degradation of, 666, 667, 
703, 704 
and growth rates, 667, 
668 
methionine biosynthesis in, 
341 


methionyl-transfer RNA 
synthetase of 
binding sites of, 867 
dissociation of, 867 
methylases in 
sequence recognition by, 
851, 853-56 
substrates for, 853 
variety of, 852 
morphology of 
and fatty acids, 202 
B-oxidation in, 168 
peptidoglycan of 
biosynthesis of, 520, 524, 
525 


structure of, 509, 
510 





phosphatases of, 814, 815 

polynucleotide kinase of, 
808 

proline biosynthesis in, 
350 


prolyl-transfer RNA synthe- 
tase of, 867 
propionate metabolism in, 
168 
pyruvate dehydrogenase of 
iodination of, 767 
pyruvic oxidase of 
components of, 214, 
228 
thiamine diphosphate re- 
quirement of, 228 
repressor in, 952 
restriction in 
genetic determinants, 
491 
specificity types, 469 
ribonuclease I of 
cellular location of, 701 
function of, 701, 704 
ribonuclease II of 
and messenger breakdown, 
703, 704 
RNA polymerase of 
aggregation of, 648, 
856 
amino acid composition of, 
649 
binding to, 860 
initiation of reaction, 650- 
54, 860-62 
and operators, 655 
and promoters, 655 
purification of, 648, 649 
recognition in, 857-60, 
862, 863 
and repressors, 655, 
656 


rifamycin inhibition of, 
649 


Salt, effect on, 856 
subunits in, 648 
RNA synthesis in 

chain elongation, 657, 
658 

initiation of, 650-54 

and RNA polymerase, 648- 
56 


and translation, 659-61, 
664, 665 

serine biosynthesis in, 354 

sulfate reduction in, 354 

temperature sensitive 

DNA replication in, 571, 

572, 583 

threonine deaminases of, 
343 


tryptophan biosynthesis in 
genetic aspects of, 360- 
63 


messenger RNA of, 360, 
361 
regulation of, 360-62 














tryptophan operon in, 656, 
657 


valyl-transfer RNA synthe- 
tase of, 867 
Essential fructosuria, 542, 
549 
Ethylene 
biosynthesis of 
from methionine, 191 
nonenzymic, 190, 191 
peroxidase role, 191, 
192 


in plants, 191, 192 
from methionine, 191 
sources of, 190, 191 

y-Ethylidene-glutamic acid, 
141 
Exonucleases 
activity of, 689 


F 
Fabry's disease, 380, 542, 
547 


Fatty acid oxidation 
epoxy acid formation, 171, 
172 


w-hydroxy lation 
drug effect on, 171 
microsomal, 171 
requirements of, 170, 
171 


rubredoxin role, 170, 171 
by lipoxidase 
inhibition of, 173 
mechanism of, 173, 174 
specificity of, 173 
mitochondrial 
enzyme localization, 271, 
, 
a-oxidation 
2-hydroxypalmitate accu- 
mulation in, 160 
importance of, 165 
intermediates in, 159, 
160 
in leaves, 159, 160 
in liver, 161 
of B-methy] fatty acids, 
161 
and odd-chain fatty acids, 
160, 161 
of phytanic acid, 161, 
162 


and Refsum's disease, 161, 
162 

stereospecificity of, 160 

B-oxidation 

and acetyl coenzyme A 
synthetase, 162, 163 

and acyl coenzyme A syn- 
thetases, 163-65 

carnitine requirement, 
166 

of geometric isomers, 166 

glucose effect on, 168 

importance of, 165 
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and ketone body formation, 
167 


localization of, 167 
w-oxidation 
importance of, 165 
in microsomes, 171 
requirements of, 170 
rubredoxin role, 170, 
171 


Fatty acids 


activation of, 162, 163 


composition of, in organisms, 


206, 207 
cyclopropane 
and morphology, 202 
cyclopropene 
assay of, 205 
effect of, on desaturation, 
196, 197 
deficiency of, 126 
essential, 200 
insulin secretion, effect on, 
106, 107 
of lipoproteins, 119, 
121 
and lipoprotein synthesis, 
126 


in membranes, 267, 268 
metabolism of, 124, 126 


oxidation of, see Fatty acid 
oxidation 

synthesis of, see Fatty acid 
synthesis 

unsaturation, see Fatty acid 
unsaturation 


Fatty acid synthesis 


acetyl coenzyme A carboxy- 
lase 


biotin role in, 175, 177 

of E. coli, 175 

from liver, 176-78 

mammalian, 186, 187 

mitochondrial, 175, 
176 

from wheat germ, 175 

of yeast, 184 

and acyl carrier protein 

comparative studies, 179, 
180 

holoprotein synthetase role, 
181 


hydrolase, 181 
molecular weights, 179, 
180 


in plants, 183 
role of, 180, 181 
structure of, 178-80 
in bacteria 
chain elongation, 182 
control of, 181, 182 
growth conditions, effect 
of, 181, 182 
reductive steps, 182, 
183 
chain length determination 
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in, 195, 196 
citrate cleavage enzyme 
role, 188-90 
dienoic, 196 


malonyl coenzyme A role 
in E. coli, 182 
in plants, 183 
reductive steps, 182, 
183 


mammalian 
and fatty acid synthetase, 
185, 186 
hydrogen source, 184, 
185 
inhibition of, 185 
and malonyl coenzyme A, 
187, 188 
microsomal, 187 
mitochondria, role of, 
188-90 
in microsomes, 187, 188 
mitochondria, role of, 188- 
90 
monoenoic 
anaerobic, 192-94 
in Chlorella, 196 
cyclopropene fatty acids, 
effect of, 196, 197 
in E. coli, 192, 194, 
195 
mechanism of formation, 
192-97 
nutrition, effect on, 197 
in plants 
chloroplast role, 183, 
184 
regulation of, 184 
sites of, 183 
polyunsaturated 
and biohydrogenation, 200, 
201 
in Euglena, 197 
in HeLa cells, 198 
inhibition of, 199 
in liver, 199 
pathways, 199, 200 
ring containing 
and benzene biosynthesis, 
203 
cyclopropane, 204, 205 
205 


in yeast, 184 


Fatty acid synthetase 


levels of, 189, 190 
mammalian 
inhibition of, 185 
4'-phosphopanthetheine 
role, 186 
pigeon liver, 185, 186 
properties of, 185, 186 
rat liver, 186 
stabilization of, 185, 186 
molecular weight of, 185, 
186 
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in plants, 183 
soluble nature of, 189, 
190 FMN 
in yeasts, 184 and ethylene formation, 
Fatty acid unsaturation 191 
dienoic acids of lactate oxidative decar- 
in Chlorella, 196 boxylase, 25, 30, 31 
and ethylene biosynthesis in NADH dehydrogenase, 
precursors, 191 992 
mechanism of, 192-94 
monoenoic acids 
anaerobic, 192-96 
cyclopropene fatty acid 
effect, 196, 197 
enzymes forming, 192, 
193 


in salicylate hydroxylase, 
31, 32 


J 


Fluorodinitrobenzene 
713, 752 


N-Formyl methionine 


re E. coli, 192 
hydroxydecanoyl thioester Fructokinase 

e* drase role, 192-94 and essential fructosuria, 
mechanism of formation, 542, 549 


192, 193 Fructose-1-phosphate aldolase 


polyunsaturated and hereditary fructose 
and biohydrogenation, 200, intolerance, 542, 549 
201 Fucose 

in Euglena, 197 in glycoproteins 
inhibition of, 199 occurrence of, 373 
in liver, 199 terminal position of, 
pathways, 199 373 

Fatty acyl desaturase 


in Lewis blood type, 378 
cyclopropene fatty acid, 


Fucosyl transferase 
and blood types, 378 
Fusarinine, 142 
allosteric model, 
concerted, 327 G 
and evolution, 325, 326 
and histidine biosynthesis, Galactose 
356, 357 in glycogen, 373 
and the Lesch-Nyhan syndro- _in glycoproteins, 373 
me, 5 Galactosemia, 542, 549, 
mechanisms of, 325, 550 
326 Galactose phosphate uridyl 
transferase 
deficiency of, 542, 549, 
550 


B-Galactosidase 
~~in lysosomes, 379 
and.oligosaccharide analy- 
effector sites, f 





mes, 328, 


pathways, 
$25, 326 
Fetuin 
biosynthesis of, 375, 
376 
heterogeneity of, 373 
Field ionization, 292, 293 
FAD — analysis by, 
and benzene biosynthesis, 
203 ee es spectrometry, 
294, 307, 311 
> of sugars, $71 
in oxygenases, 25, 26, 28, Gastrin 
30-32 biological activity of, 904, 
905 


in kynurenine-3-hydroxylase, 
34, 35 


and pyruvate oxidase, 226, 
227 and insulin secretion, 104 


ribonuclease, reaction with, 
N-Formyl-N-hydroxyglycine, 
142 


role of, in protein synthesis, 
143 


synthesis of, 904, 905 
Gaucher's disease, 380, 542, 
546 
Gel filtration 
of complement fragments, 
403 


of proteins 
and thiamine diphosphate 
removal, 214 
y-Globulin 
B-structure in, 60 
Glucagon 
—— of, 905 





“an Gaucher' 8 disease, 542 
546 


Gluconeogenesis 
hypoglycin effect on, 
151 
Glucosamine 
in collagen biosynthesis, 
375 


in glycogen, 373 
Gl i tide 





see Peptidoglycan 
Glucose 
in glycoproteins 
occurrence of, 373 
and insulin secretion 
and B-cell granulation, 


effect of, 102, 103, 106, 
107 


and fasting, 103 
inhibition of, 102 
mechanism of action, 102 
ene effect, 

1 


Glucc 6 h hat: 

and Von | Gierke's disease, 
542, 

Glucose-1-phosphate 
determination of, 17 
discovery of, > 18 
Psmeneyr yi of, 

6-phosphate dehydro- 


genase 
deficiency of, 542, 
550 








Glucose phosphate isomerase 
deficiency of, 542, 551 
B-Glucosidase 
in lysosomes, 379 
and oligosaccharide anlaysis, 
372 


source of, 372, 379 
Glucosy lation 
of DNA, 848-50 
of synthetic polynucleotides, 
850, 851 
Glucuronic acid 
in enn 


Glucuronyl transferase 
and jaundice, 542, 
552 
Glutamic acid 





biosynthesis of 
mechanisms of, 348 
regulation of, 348 

catabolism of 
pathways of, 348 
regulation of, 348 

Glutamic dehydrogenase 
cysteine residues in, 
758 


DPN-linked, 348 
TPN-linked, 348 
Glutamine 
biosynthesis of 
glutamine synthetase role, 
348-50 
regulation of, 348, 349 
Glutamine synthetase 
adeny lation of, 349, 350 
cumulative feedback inhibi- 
tion of, 349 
deadenylation of, 349, 
350 
regulation of, 327, 328, 330, 
349, 350 
role of, 349 
B-(y -Glutamylamino) propio- 
nitrile, 139 
y-Glutamyl-f-cyanoalanine, 
140, 150 
y-Glutamyl semialdehyde 
“er biosynthesis, 
50 


y-Glutamy] transferase 
in Vicia, 140 
Glutathione peroxidase 
deficiency of, 542, 
551 
Glutathione reductase 
deficiency of, 542, 551 
Glycerate dehydrogenase 
in hyperoxaluria, 542, 
553 
Glycine 
biosynthesis of, 354 
in complement Clq, 392 
Glycogen 
phosphorolysis of, 17, 
18 


Glycogen storage disease 
enzymatic lesions in, 18 
Glycogen synthetase 
errors by, 373 
Glycolipids 
analysis of, 371 
biosynthesis of, 377, 379 
carbohydrates of 
biosynthesis of, 377 
configuration of, 372 
—" determination of, 
72 
and cell specificity, 381, 
382 


degradation of, 379 

disorders of, 380, 381 

mass spectrometry of, 
309 


in membranes, 243 
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oligosaccharides of 
biosynthesis of, 377, 
37 


release of, 371 
Glycolysis 
in tumors, 12 
Glucopeptides 
heterogeneity of 
in immuoglobulin, 373 
production of, 373 
see also Peptidoglycan 
Glycoproteins 
biosynthesis of 
collagen, 375 
control of, 378 
and endogenous acceptors, 
375, 376 
gamma globulin, 375 
and glycosylation, 375, 
376, 378 
in microsomal fraction, 
374, 375 
and secretion, 375 
sequence of, 374, 375 
blood group substances 
structure of, 373 
of cell surfaces 
—- specificity, 381, 
8 


degradation of 
and lysosomes, 379 
mechanisms of, 379, 
380 


as extracellular proteins, 
375 


glycopeptides from 
heterogeneity of, 373 
production of, 373 
monosaccharides of 
analysis of, 371 
composition of, 373 
mucins 
structure of, 373 
oligosaccharides of 
configuration of, 372 
enzymic analysis of, 
372 
heterogeneity of, 373 
linkage of, to protein, 
373 
monosaccharide analysis 
of, 371 
ee determination of, 
7: 


structure of, 373 
secretion of 
and glycosylation, 375 
as serotonin receptor, 382 
structure of 
biosynthesis of, 374-76 
carbohydrates of, 373 
heterogeneity of, 373, 
375 
Glycosidases 
deficiencies of, 380, 
381 
and glycoprotein structure 
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and heterogeneity of, 
373 


and oligosaccharide analy- 
sis, 372 
sources of, 372 
Glycosyltransferases 
and blood type, 378 
as control mechanism, 
378 
— biosynthesis, 
77 


and glycoprotein biosynthesis, 
375, 37 
and mucopolysaccharide 
biosynthesis, 376 
reaction products of, 379 
Glycyl-transfer RNA 
and pentaglycine bridge syn- 
thesis, 522, 523 
Glyoxylate carboligase 
and hydroxymethy! thiamine 
diphosphate, 235 
reaction mechanism of, 
235 
thiamine diphosphate binding 
by, 214 
Glyoxysomes 
enzymes of, 169 
Golgi apparatus 
and mucopolysaccharide syn- 
thesis, 376, 377 
Gout, 542, 554, 555 
Gramicidins 
conformation of, 55, 
77 
and lipid bilayer permeability, 
256 


GTP 
acyl coenzyme A synthetase 
dependence on, 165 
Gut-glucagon 
and insulin secretion, 
104 


H 


Hadacin, 142 
Haloacetate hydrolase, 169 
Halobacterium halobium 
membranes of, 267 
HeLa cells 
polyunsaturated acids in, 
198 


a-Helix 
amino acid composition 
effect, 75, 76 
and cysteine residues, 61, 
15 
and £-forming residues, 


, 
and glycine residues 
in copolymers, 56, 57 
in polyglycine, 56 
"handedness" of, 4 
in hemoglobin, 70 
in histones, 976 
in lipoproteins, 119-21 
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in lysozyme, 71, 72 

in membranes, 273, 274 

in mitochondria, 276 

in myelin, 273 

in myoglobin, 69 

in oxytocin, 54 

in polyalanine, 59 

in polyaspartate esters, 
61-64 

in polyglutamate esters, 
64-68 

in polytyrosine, 60 

in polyvaline, 59 

and proline residues, 65, 

75 


in ribonuclease, 73, 709 
sequence effects, 76, 
77 


and sequence identities, 77 

and serine residues, 60, 
61, 75 

theoretical calculations, 48, 
76, 77 

in vasopressin, 54 

w-Helix 

of poly-8-benzyl-L-aspar- 
tate, 64 

theoretical calculations, 
48 


n-Helix 
in hemoglobin, 70 
theoretical calculations, 
48 
2.27-Helix 
theoretical calculations, 
48 
340-Helix 
in hemoglobin, 70 
theoretical calculations, 
48 
Helix pomatia 
B-N-acetylglucosaminidase 
of, 372 
Hemoglobin 
conformation of 
helical, 70 
and myoglobin conforma- 
tion, 70, 71 
nonhelical, 70 
ap contact in, 71 
Hemolytic anemia 
diagnosis of, 557 
enzyme deficiencies in, 
542, 550, 551 
Heparin 
biosynthesis of, 377 
structure of, 374 
Hepatic phosphorylase defici- 
ency, 542, 548, 549 
Hereditary fructose intoler- 
ance, 542, 549 
Hexapeptides 
conformation of, 53 
Hexokinase 
deficiency of, 524, 551 
Histidase 
and histidinemia, 542, 544 


SUBJECT INDEX 


Histidine 
in active sites 
alkylation of, 746, 
147 


azocoupling of, 747, 748 

carboxy methylation of, 
748, 749 

identification of, 745 

iodination of, 748 





Histidine: 
eae 





dine biogynthesis, 


and a-méfhiy! histidine, 
358 
Histone acetylase, 143 
Histones 
acetylation of, 970, 979 
acylation of, 143 


arginine rich 
aggregation 959 
amino uences of, 
959; 960 


biosynthesis of, 966, 
968 ~~ 


modification 
quantities of, 
960 





function of 
assay of, 957 
as repressors, 953, 971, 
972, 977, 979-83 
interactions of 
in chromatin, 973-76 
= DNA, 973-75, 979- 
8 


and DNA stabilization, 
974 

with hormones, 978 

mechanisms of, 972, 973 

with nonhistone chromo- 
somal proteins, 978 

in nucleohistone, 974 

in nucleoprotein, 974 





physiological significance, 
972, , 981 
with RNA, 978, 979 
self-aggregation, 976, 
977 
and lactation induction, 


966 
methylation of, 969, 970, 
979 


moderately lysine-rich 
amino acid sequences of, 
960 
biosynthesis of, 966- 
68 


molecular types of, 960 
multiplicity of 
fractionation of, 957, 
958 
from proteolysis, 958 
as repressors, 954 
optical rotatory dispersion 
of, 976, 977 
phenotypic specificity of, 
957, 958, 960, 961 
phosphorylation of, 970, 971, 
979 


purification of, 957-59, 
966 


removal of, from chromatin 
conditions of, 975 
selective, 975, 976 
as repressors, 953, 971, 
972, 977, 979-83 
and RNA polymerase 
effect on, 955 
and RNA synthesis, 865 
self-aggregation of, 976, 
977 
specificity of, 865, 866 
structure of 
and protamine structure, 
955, 956 
in solution, 976 
variety of, 957, 958 
synthesis of 
and DNA synthesis, 965- 
67 


inhibition of, 966, 967 
mechanism of, 964 
physiological state, effect 
of, 969 
rate of, 964, 965, 967- 
69 
site of, 963, 964 
turnover of, 965 
tissue specific, 956, 957 
very lysine-rich 
amino acid sequences of, 
962 
biosynthesis of, 966-68 
homogeneity of, 961 
phenotypic specificity in, 
961 


phosphorylation of, 961, 
962 


quantities of, in tissues, 
960-62 














Homoarginine, 139 
Homocysteic acid, 147 
Homocystinuria, 147, 542, 
545 
Homogentisic acid 
and alcaptouria, 541, 
543 


Homogentisic acid oxidase 
and alcaptonuria, 542, 543 
Homolanthionine, 147 
oe dehydrogenases 
and aspartokinase activity, 
336, 338 
of E. coli, 336, 338 
in yeast, 340 
Homoserine kinase 
inhibition of, 339 
regulation of, 340 
Hormones 
and lactose synthesis, 
378 


see also specific hormones 
Hormones, polypeptide 
calcitonin 
activity of, 88, 89 
assay of, 87, 88 
biological effects of, 88, 
89 
clinical aspects, 90 
mechanism of action of, 


purification of, 84 

secretion of, 90 

stability of, 86 

structure of, 84, 85 

synthesis of, 85 
insulin 

biosynthesis of, 96- 

100 


and proinsulin, 96-100 
secretion of, 101-7 
parathyroid hormone 
assay of, 92 
biological activity of, 93- 
96 


bone, effect on, 93-95 
characterization of, 91 
isolation of, 91, 92 
Hunter's syndrome, 380, 
381 


Hurler's syndrome 
as sma disorder, 
0 





as 1 haride 
accumulation, 380, 381 

Hyaluronic acid 

analysis of, 372 

ion of, 379 

structure of, 374 
Hyaluronidase 

action of, 379 

in lysosomes, 379 


ne 
and lactose synthesis, 378 


SUBJECT INDEX 


and parathyroid hormone, 
94 


Hydroxamic acids 
distribution of, 141, 142 
and iron transport, 142 
nature of, 141, 142 

y-Hydroxyarginine, 140 

f-Hydroxybutyryl ACP dehy- 

drase, 195 


p-Hydroxydecanoy! thioester 
dehydrase 
action of, 192-94 
inhibition of, 193, 194 
properties of, 193 
Hydroxyethyl thiamine 
bioassay of, 220 
synthesis cf, 219, 
220 
Hydroxyethy! thiamine diphos- 
phate 
and acetolactate synthetase, 
226, 227 
formation of, 220, 221, 227, 
228 


and pyruvate decarboxylation, 


221-28 
and pyruvate oxidase, 226- 
28 


y-Hydroxyhomoarginine, 139 
Hydroxylation 
definition of, 21 
of fatty acids, 170-72 
flavin role in, 25, 26, 28, 
30-32 
mechanism of 
chemical models of, 
25 


and epoxide formation, 24, 
25 


flavin role, 25-29 
metals, role in, 27-30 
and the "NIH shift", 23, 
25 
oxygen role, 23, 24 
pteridine role, 33, 34 
microsomal, 35-39 
mitochondrial, 34, 35 
nonenzymic models of, 31, 
33, 34 
of oleic acid, 172 
by oxygenases 
— donors, 26-28, 
and epoxide, 24, 25 
a-ketoglutarate stimulation 
of, 27 
metals, role of, 27-30 
molecular oxygen role, 
23, 24 
and the "NIH shift", 23, 
25 
oxygen sources for, 21, 
22 


pteridine role in, 33, 34 
Hydroxylysine 

in collagen 
biosynthesis of, 375 


1103 


and sugar residues, 373- 
75 
Hydroxymethy] thiamine diphos- 
hate 


Pp 
and glyoxylate carboligase, 
235, 236 
synthesis of, 235 
y-Hydroxyornithine, 140 
5-Hydroxypipecolic acid, 147 
Hydroxyproline 
and bone metabolism, 
88 
and calcitonin, 88 
Hyperammonemia, 542, 544 
Hyperprolinemia, 542, 544, 
545 
Hypertriglyceridemia, 542, 
1, 
Hypervalinemia, 542, 546 
Hypocalcemia 
and calcitonin, 86-90 
imidazole induction of, 89, 
90 
treatment of, 90 
Hypoglycin A 
gluconeogenesis, effect on, 
151 


metabolism of, 150, 
151 


nature of, 141, 150 

toxicity of, 150, 151 

and transamination, 151 

Hypophosphatasia, 542, 552, 
553 


Hypophosphate mia 
and calcitonin, 88 
and hydroxyprolinuria, 
88 
imidazole induction of, 89 
Hypoxanthine-guanine-phosphor- 





ibosyl transferase 

in gout, 542, 554, 
555 

in Lesch-Nyhan syndrome, 
542, 554 


I 


Imidazoleacetate monooxygen- 
ase, 
Immunochemistry 
of a 394, 395 
of lipoproteins 
and biosynthetic mechanisms, 
125, 126 
group specific ~eactions, 
122 


species specific reactions, 
121, 122 
Immunoglobulins 
affinity labeling of 
peptide isolation, 445 
techniques of, 444, 
445 
amino acid sequences of 
= ee sites, 443, 
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constant regions, 418, 
419, 424-31, 433-38, 
440, 453, 454, 457 
diversity of, 447, 448, 454- 
58 


in macroglobulins, 447 
variable regions, 418, 419, 
423-31, 433-39, 457 
classes of, 416, 417 
and clonal responses, 452, 
454 
combining sites of 
and affinity labeling, 444, 


location of, 443, 444 
size of, 444 
compensating residues of, 
444 


complement, reactions with 
recognition, 397 
specificity of, 397 
contact residues of, 444 
disulfide bonds of 
breakage of, 419 
interchain, 418-20, 
422 
intrachain, 418, 420, 422, 
423 
in lampreys, 448 
sequences at, 419, 420, 
422 
fragments of 
production of, 418 
shape of, 441, 443 
structure of, 418, 419 
and tertiary structure, 
442 
genetic markers of, 431, 
433 
heavy chains of 
in binding site, 444 
constant regions of, 424- 
30, 434-38, 440 
genetic markers in, 
440 
homology with light chains, 
439, 440 
origin of, 440 
pyrrolidone carboxylic 
acid in, 433, 438 
species characteristics, 


440 
subgroups in, 421, 434-38, 
441 


synthesis of, 450, 451 
variable regions of, 433- 
39 
yA immunoglobulins 
composition of, 417, 
446 
structure of, 446 
transport chains of, 446 
yD immunoglobulins, 417, 
447 
yvE immunoglobulins, 417, 
447 


4 
yG immunoglobulins 


SUBJECT INDEX 


affinity labeling of, 445 

carbohydrate of, 417- 
19 

combining site of, 443- 
45 


constant regions of, 418, 
419, 424-30 

disulfide bridges in, 418- 
20, 422, 423 

heavy chains of, 418, 433, 
438-41 

light chains of, 418, 423- 
31, 433 

shape of, 442 

structure of, 418, 419, 
424-36, 439-45 

tertiary structure of, 441- 
43 


variable regions of, 418, 
419, 424-30 
yM iramunoglobulins 
composition of, 417, 446, 
447 


structure of, 446, 447 
light chains of 
amino acid sequence of, 
423-31, 433 
amino acid substitutions 
in, 43 
in binding site, 444, 
445 
constant regions of, 424- 
33 


genetic aspects, 423, 431 
genetic markers in, 431, 
433 
homology of, with heavy 
chains, 438-40 
species similarities of, 
424-27, 433 
s of, 423-31 
synthesis of, 450, 451 
variable regions of, 423- 
31 


modulating residues of, 
444 


myeloma proteins as, 417 
optical rotatory dispersion 
of, 445, 447 
phylogeny of 
comparative studies, 448, 
449 


and diversity, 447-49 
and evolution, 447-49 
structure of 
and affinity labeling, 444, 
445 


binding sites in, 441, 
442 


carbohydrate in, 418, 419, 
434-37, 451 
classification of, 416, 
417 
combining site in, 443-45 
constant regions, 418, 
424-30 
disulfide bridges in, 418- 





20, 422, 423 

yG, 418, 419 

heavy chains, 418, 433, 
438-41 

heterogeneity in, 417 

light chains, 418, 423-31, 
433 


models of, 441, 442 
shape of, 441-43 
size of, 442 
tertiary, 441-46 
and translocation hypothesis, 
452-54 
variable regions, 418, 419, 
424-30 
subclasses of, 416, 417 
synthesis of 
assembly of molecule, 
450, 451 
carbohydrate attachment, 
451 


classes of, 450 

as a clonal response, 452 

and protein synthesis, 
450 


in single cells, 450 

translocation hypothesis, 
452-54 

tertiary structure of 

combining sites in, 443, 
444 

flexibility of, 441, 442 

globular domains in, 442, 
443 

models of, 441 

radius of gyration, 442 

shape, 441-43 

specific pairing in, 445, 
446 


Inborn errors 
and enzyme defects, 542- 


Fabry's disease, 380, 542, 
oaaere disease, 380, 542, 
master’s syndrome, 380, 
me. syndrome, 380, 

381 


metachromatic leucodystrophy, 
380, 381, 542, 547 
Pompe's disease, 380 
Wilson's disease, 381 
Indole-3-acetyle-e- L-lysine, 
142 
Indospicine, 142 
Infrared spectroscopy 
of collagen models, 67 
of glycine copolymers, 
57 


of gramicidin 8, 55 

of lipids, 275 

of lipoproteins, 119, 120 
of membranes, 272-75 

of nucleoproteins, 974 

of polyaspartate esters, 62 














of polyglycine, 58, 59 
and thiamine diphosphate 
reactions, 217 
Inheritance 
of acquired characteristics, 


Insulin 
assay of 
proinsulin effect, 100 
biosynthesis of 
mechanism of, 96-98 
and proinsulin, 97-100 
and lactose synthesis, 378 
and lipoprotein synthesis, 
126 


secretion of 
and adenyl cyclase, 105, 
106 


and adrenergic stimulators, 


106 
ACTH effect, 106 
colchicine, effect on, 
101 
by emiocytosis, 101 
epinephrine, effect on, 
106 


fasting, effect of, 103 

fatty acids, effect of, 106, 
107 

gastrointestinal hormones, 
effect of, 104, 105 

glucagon, effect of, 104, 
105 


glucose, effect of, 102, 
103, 10 

inhibition of, 106 

insulin, effect on, 104 

kinetics of, 103 

mannoheptulose, effect on, 
101, 102 

methods of study of, 101, 
102 


norepinephrine, effect of, 
106 

and proinsulin, 101, 
103 

puromycin, effect on, 103 

regulation of, 102, 103 

secretion, effect of, 104, 
105 

and storage insulin, 102, 
103 

sulfonylureas, effect of, 
107 


and synthesis, 103 
stabilization of, 101 
synthesis of 

automated, 892 

biologically active, 905- 

7 


Invertase 
in membranes, 274 
Todoacetate 
cysteine, reaction with, 
187 


histidine, reaction with, 
7146 


SUBJECT INDEX 


methionine, reaction with, 
769 

ribonuclease, reaction with, 
711-15 

Ton transport 
in mitochondria 
and electron transport, 

1009 


inner membrane role, 
1009 


Isariin, 303 
Isoleucine 
biosynthesis of 
genetic aspects, 346 
regulation of, 342, 346 
threonine deaminase in, 
342 
threonine deaminase, 
effect on, 342, 343° 
No ~Isopropyl-L-glutamine, 


a- ma malate synthetase 
inhibition of, 344, 347 
Isotope dilution 
and sugar analysis, 
37 


Isovalericacidemia, 542, 
545 


Isovaleryl-coenzyme A dehy- 
drogenase 
in isovalericacidemia, 542, 
545 


J 


Jack bean meal 
glycosidases of, 372 


K 


Keratan sulfate 
degradation of, 379 
structure of, 374 
a-Ketoacid decarboxylase 
and maple syrup urine dis- 
ease, 542, 544 
2-Keto-3-deoxyoctonate, 512 
Ketone bodies 
formation of, on high fat 
diet, 167 
Kidney 
parathyroid hormone effect 
on, 95, 96 
Kitaigorodsky function, 50 
Kynureninase 
and xanthurenic aciduria, 
542, 554 
Kynurenine-3-hydroxylase 
as oo 32, 
localization of, 1005-7 
mitochondrial, 34, 


L 


a-Lactalbumin 
formation of, 377, 378 
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in lactose synthetase, 
377 


as specifier, 377 
Lactase 
deficiency of, 542, 554 
Lactate oxidative decarboxylase 
FMN in, 25, 26, 30 
metal role in, 27, 28, 
30 


molecular weight of, 30 
reactions of, 25, 26, 30 
Lactic dehydrogenase 
isoenzymes of 
and diagnosis, 557 
separation of, 557 
Lactobacillus arabinosus 
> biosynthesis in, 
2 


Lactobacillus plantarum 
fatty acid synthesis in, 
182 


Lactose 

biosynthesis of, 377, 378 
Lactose operon 

operator of, 654, 655 

promoter of, 654, 655 
Lactose synthetase 

and N-acetyl lactose forma- 

tion, 377 

protein complex of, 377 
Lathyrine 

in Lathyrus seeds, 


calcium effect, 149 
and copper deficiencies, 
148 
forms of, 147 
neurolathyrism 
and a, y-diaminobuty ric 
acid, 149, 150 
neurotoxins of, 149 
symptoms of, 148, 149 
osteolathyrism 
and p-aminopropionitrile, 
148, 149 
calcium effect, 149 
cause of, 148 
and cross-linking of colla- 
gen, 148, 149 
symptoms of, 148 
Lathyrus 
and lathyrism, 148, 149 
nonprotein amino acids in 
oxalylation of, 145 
and taxonomy of, 139 
Lecithin 
in lipoproteins, 121, 124, 
129, 130 
in membranes, 131 
metabolism of 
and chylomicrons, 124 
lecithi holest »l acyl- 
transferase role, 123, 
128-32 


4+hid: holeat, 
L 








‘ol acyl- 
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transferase 
activation of, 127, 128 
activity of, 123 
—< of, 124, 129, 
132 


and lipoprotein metabolism, 
123, 124, 128, 130 
localization of, 123 
Lennard-Jones function, 50 
Lesch-Nyhan syndrome, 542, 
554 


Leucine 
aspartokinase III, effect on, 
338 


biosynthesis of 
genetic aspects, 345, 
346 


regulation of, 344, 345, 
347 


repressor of, 345 

Leucine aminopeptidase 

in membranes, 274 
Leuconostoc mesenteroides 

phosphoketolase of, 234 
Leucy1-8-naphthylamidase 

in liver cells, 274 
Leucyl-transfer RNA synthe- 

tase 


and leucine biosynthesis, 
345 


Leukemia 
lysozyme excretion in, 
558 


Limit dextrinosis, 542, 548 
Linoleic acid 
in algae, 197, 198 
formation of, 172 
Linolenic acid 
in algae, 197, 198 
biosynthesis of, 197-99 
elongation of, 199, 
200 


Lipid bilayer membranes 
as bimolecular lipid lamel- 
lae, 241, 244, 245 
and biological membranes 
comparison of, 253, 254, 
256, 258, 259 
properties of, 253, 254, 
258, 259 
capacitance of, 245, 246, 
250, 251 
electrical properties of 
breakdown voltage, 249, 
250 
and composition, 247, 254, 
255 
electrical excitability, 257- 
59 


and high field strength, 
50, 251 
ionic transferance numbers, 
248, 249 
and ion selectivity, 249, 
250, 254, 255 
measurement of, 248 
modification of, 254-58 
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and polyene antibiotics, 
255 


and proton jump mechanism, 


248 
resistance, 247 
electron microscopy of, 
245, 246 
formation of 
cholesterol, role of, 
242 


components used, 242, 
243 


with glycolipid, 243 

neutral lipids, role of, 
242, 243 

ae role of, 242, 
24 


techniques of, 242-44 
glucose permeability of, 
252, 253 
ionic permeability of 
and chloride, 251 
and macrocylic anitbiotics, 
256, 258 
measurement of, 251 
selectivity in, 253-55 
observation of, 244, 245 
optical properties of, 245, 
246 


permeability of 

biological membranes, 
compared to, 253, 254, 
256 

ionic, 251, 255, 256 

and macrocyclic antibiotics, 
256, 258 

eee molecules, 252, 

5. 


to water, 251, 252 
and proteins, interaction 
with 
bacterial proteins, 257, 
258 


globular proteins, 257 
membrane proteins, 
257 
protamine effect, 258 
structure of 
and composition, 246, 
247 


and lamellar models, 244, 
245 


methods of measurement, 
245, 246 
surface of, 246 
thickness, 245-47 
surface tension of, 246 
water permeability of 
measurement of, 251, 
252 
models of, 252 
solubility-diffusion hypo- 
thesis of, 252 
me dependence, 


Lipids 
binding of, by apolipoproteins, 





121 
functions of 
and morphology, 202 
mutants, use of, 202 
and turnover rates, 201 
transport of, 114 
Lipoate dehydrogenase 
fluorescence of, 994 
Lipoic acid 
and pyruvate oxidase, 226, 
227 
Lipopolysaccharides 
O-antigens of 
analysis of, 513, 
514 


biosynthesis of, 527-31 
classification of, 512-14 
and phage conversion, 514, 
515, 530, 531 
structure of, 513-15 
core of 
backbone of, 513, 518, 
532 


biosynthesis of, 532, 533 
mutant types in, 516 
nature of, 512, 513 
outer, 513, 516, 517, 
532 
O-phosphorylethanolamine 
in, 518 
in Salmonella, 513, 516, 
517 
O-specific side-chain link- 
age to, 513, 517 
structure of, 512, 513, 515- 
18 
disaggregation of, 519 
lipid A 
in Salmonella, 513, 
519 
structure of, 518, 519 
occurrence of, 511 
size of, 519 
structure of 
O-antigens of, 513-15 
classification of, 512, 
513 
complexity of, 512 
core of, 512, 513, 515- 
18 
lipid A of, 518, 519 
sugars in, 512, 513 
Lipoprotein lipase 
activation of, 127, 128 
in hyperchylomicronemia, 
128 
and hypertriglyceridemia, 
, 547, 548 
and lipoprotein metabolism, 
122, 123, 127-30 
localization of, 128, 129 
Lipoproteins 
biosyrithesis of 
and assembly, 279 
in mitochondria, 281-83 
circulating, see Lipoproteins, 
circulating 

















classification of, 115, 
116 
complement as, 392 
electrophoresis of, 115, 
116 
of erythrocyte ghosts, 270, 
271, 274, 275 
flotation characteristics of, 
115, 116 
of membranes 
in chloroplasts, 277, 
278 
composition, 267 
lipid activation of, 270 
in mitochondria, 275, 
276 
in Mycoplasma, 278 
myelin, 273, 274 
protein-lipid interactions, 
272, 273, 279 
Lipoproteins, circulating 
abundance of, 114 
apolipoproteins form 
amino acid analyses of, 
117, 118, 121 
biosynthesis of, 125 
of high density lipoproteins, 
121 


lipid binding by, 121 

in micellar lipoproteins, 
117, 118 

molecular weight of, 
121 


phospholipid complexes of, 
118, 119 

N-terminal amino acids of, 
115, 116, 118, 119, 121 

types of, 115, 120, 
125 


circular dichroism of, 119, 
120 


classification of, 115, 
116 
electron microscopy of, 119, 
121, 125, 126 
electrophoresis of, 115, 116, 
127, 129 
function of, 114 
heterogeneity of, 120 
high density 
amino acid composition of, 
117, 118 
biosynthesis of, 126, 127, 
130, 131 
catabolism of, 132 
immunochemistry of, 121, 
122 
properties of, 115, 116 
as pseudomolecular lipo- 
proteins, 120 
homogeneity of 
and density, 120 
particles of, 120 
immunochemistry of, 121, 
122, 125, 129 
infrared spectra of, 119, 
120 


SUBJECT INDEX 


interactions of 
with apoprotein A, 127, 
128 
and chylomicron catabolism, 
130 


with lecithin-cholesterol 
acyltransferase, 128- 
30 


with lipoprotein lipase, 
128, 129 
interconversions of, 130, 
131 
and lecithin-cholesterol 
acyltransferase, 123, 
124, 127, 128, 132 
lipids of, 121 
and lipoprotein lipase, 122, 
123, 127-30 
a-lipoproteins 
deficiency of, 127, 131, 
132 


immunochemistry of, 
122 

properties of, 115, 116 

B-lipoproteins 

biosynthesis of, 125 

deficiency of, 126, 131 

immunochemistry of, 121, 
122 

properties of, 115, 116 

low density 

amino acid composition of, 
117 

biosynthesis of, 125, 126, 
130, 131 

catabolism of, 132, 
133 

immunochemistry of, 121, 
122 

as micellar lipoproteins, 
117 


phospholipid complexes of, 
118, 119 

properties of, 115, 116, 
120 


protein of, 118-20 
metabolism of 
and abetalipoproteinemia, 
126, 131, 132 
chylomicrons, 124, 125 
deficiencies of, 126, 
127 
high density lipoproteins, 
126, 127 
interconversions of, 130, 
131 


and lecithin-cholesterol 
acyltransferase, 123 

and lipoprotein lipase, 122, 
123 


low density lipoproteins, 
125, 126 
origin of, 123 
mice 
biosynthesis of, 123, 
125 
composition of, 117, 119 
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lipids of, 119 
and lipid transport, 117, 
118, 123 
as phospholipid complexes, 
118, 119 
proteins of, 116-19, 
126 
structure of, 117, 119 
models of 
metabolic, 122-24, 129, 
130 
micellar, 120 
pseudomolecular, 121 
structural, 115-17, 120 
optical rotatory dispersion 


pre-f-lipoproteins 
electrophoresis of, 127 
properties of, 115, 
116 


as very low density lipo- 
proteins, 115 
proteins of 
and structure, 119, 121 
N-terminal amino acids of, 
115, 116, 121 
types of, 115, 125 
pseudomolecular 
composition of, 117, 
120 
as high density lipoproteins, 
120, 121 
lipids of, 121, 122 
and lipid transport, 117 
proteins of, 120, 121 
structure of, 117, 120, 
121 
terminology of, 115, 116 
very high density, 120, 121, 
126, 127, 131 
very low density 
amino acid composition of, 
117 
biosynthesis of, 123, 125, 
126 


catabolism of, 128-31 

immunochemistry of, 121, 
122 

lipids of, 128 

as micellar lipoproteins, 
117 

phospholipid complexes 
from, 118 

as pre-§-lipoproteins, 
115 


properties of, 115, 116, 
123 


Lipoxidase 

assay of, 174 

inhibition of, 173 

mechanism of action, 173 

properties of, 174 

specificity of, 173, 174 

Lyases 

and oligosaccharide analysis, 

372 

Lysine 
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in active sites 
modification of, 737-40, 
749-54 
and pyridoxal phosphate, 
749, 750 
aspartic semialdehyde dehy- 
drogenase, effect on, 
340 
aspartokinases, effect on, 
335-39 
biosynthesis of 
= a-ketoglutarate, 
5 


regulation of, 340, 341 
and protein cross-linking, 
754 


Lysine monooxygenase 
FAD in, 25, 26, 31 
properties of, 30, 31 
Lysine-NAD-oxidoreductase 
and congenital lysine intoler- 
ance, 542, 546 
Lysolecithin 
and lecithin uptake, 124 
in lipoproteins, 121, 129, 
131 


Lysosomes 
disorders 
and disease, 380, 381 
— degradation, 
79 


and glycoprotein degradation, 
379 


glycosidases in, 379 

and mucopolysaccharide 
degradation, 379 

and Pompe's disease, 
380 


proteases in, 379 
Lysozyme 
acetylation of, 753 
conformation of 
cleft in, 71, 72 
conformational map of, 48, 
71, 72 
predictions of, 76, 77 
disulfide links in, 72 
excretion of, in leukemia, 
558 
a-helix in, 71, 72 
and leukemia diagnosis, 
558 


photooxidation of, 770 

as specifier in lactose syn- 
thesis, 377 

B-structure in, 60, 72 

tryptophan in, 772, 773 


Macroglobulin 
heterogeneity in, 373 
Magnesium pemoline 
and memory, effect on, 611, 
612, 619 
nature of, 611, 612 
Malic dehydrogenase 


SUBJECT INDEX 


and fatty acid synthesis, 
188, 189 
Malic enzyme 
and fatty acid synthesis, 
188, 189 
Malonic semi-aldehyde dehy- 
drogenase, 168 
Malonyl coenzyme A 
decarboxylation of, 188 
and fatty acid synthesis 
chain length, effect on, 
188 
in E. coli, 182 
in mammals, 187, 188 
in plants, 183 
reductive steps, 182, 
183 
N@- Malonyl-D-tryptophan, 
145, 146 
Mammary carcinoma 
formation of, 12 
and ovariectomy, 12 
Mammary gland 
—_ se formation by, 377, 
78 


Mannoheptulose 
and insulin secretion, 
101 
Mannose 
in glycoproteins 
occurrence of, 373 
and insulin secretion, 
102 
Mannosidase 
and glycoprotein heterogene- 
ity, 373 
in lysosomes, 379 
and  paasammcaaa analysis, 


sources of, 372, 373, 
379 


Maple sugar urine disease, 
542-44 
Mass spectrometers 
high resolution 
computer aided, 292, 
293 
data processing, 292 
and field ionization, 292, 
293 
types of, 291, 292 
types of, 291, 292 
Mass spectrometry 
advantages of, 289, 290, 
294 
of antibiotics 
chalcomycin, 311 
and molecular weight deter- 
mination, 31 
nucleoside, 304, 305 


advantages of, 294, 295 

of antibiotics, 304, 305, 
311, 312 

of carbohydrates, 305-7 





of glycolipids, 309 

of lipids, 307, 308 

of metabolism, 295-97 

of peptides, 298-303 

of polynucleotides, 303- 
5 


of proteins, 302, 303 
of quinones, 314, 315 
of carbohydrates 
derivatives of, 306 
sequence studies, 306, 
307 
structural studies, 307 
of carrier lipid, 520 
double-focusing, 291 
of fortuitine, 298 
= chromatography, 
of gibberellins, 315, 316 
of glycerides, 310 
of glycolipids, 309 
high resolution 
accuracy of, 291 
automated, 291 
data treatment, 292, 
293 
and field ionization, 292, 


instrumentation for, 290, 
291 
mass doublets in, 291 
of isariin, 303 
isomerism, effect on spectra, 
297 
of lipids 
cyclopropane, 308 
fatty acid esters, 307 
Be ag chromatography, 


high resolution, 308 

structure determinations, 
308, 309 

unsaturated, 308 

in metabolic studies . 

intermediates, identification 
of, 295, 296 

isomerism, effect of, 


297 
isotopic labeling, advantages 
of, 296, 297 
of C mycosides, 302 
of nucleotides 
cytokynins, 304, 305 
— determination, 


derivatives of, 298, 
299 


fragmentation, 299, 300 

permethylation effect, 
299 

and sample volatility, 298 

be sequence, 298, 300- 














side chain effect, 299 
size limits of, 299 
of polynucleotides, 303, 
304 


of porphyrins, 315 
of proteins 
automated, 302 
volatility problems, 
302 


of puromycin, 304, 305 
of quinones, 314, 315 
of sphingolipids, 309, 
310 
of steroids 
fragmentation mechanisms, 
310 
and gas chromatography, 
311 


and hydrogen migration, 
310 


of vitamins, 314 
McArdle's syndrome, 542, 
548 
MSH 
activity, in ACTH analogues, 
903 


Membranes 
of bacteria 
fractionation of, 511 
isolation of, 267 
lipopolysaccharide of, 511, 
512 
structure of, 278, 511 
biosynthesis of 
of chloroplasts, 283 
of endoplasmic reticulum, 
280, 281 
initiation of, 580 
mechanisms of, 279 
of mitochondria, 281- 
83 
and myelin, 279 
plasma membranes, 279, 
280 
sites of, 279 
and structure, 279 
of chloroplasts 
biosynthesis of, 283 
proteins of, 277, 278 
structure of, 277, 278 
and circulating lipoproteins, 
131 


composition of 
of endoplasmic reticulum, 
270 


of erythrocyte ghost, 270, 
271 


and function, 267, 270 
lipids of, 267-70 
of mitochondria, 271, 
272 
plasma membranes, 270 
and proteins, 268-70 
variations in, 267 
and DNA replication, 828, 
829 
of endoplasmic reticulum 


SUBJECT INDEX 


biosynthesis of, 280, 
281 
enzymes of, 270 
preparation of, 265 
of erythrocyte ghosts 
preparation of, 265 
proteins of, 270, 271 
structure of, 274, 275 
isolation of 
from bacteria, 267 
from endoplasmic reticulum, 
265 
from mitochondria, 265- 
67, 1004 
plasma membranes, 264, 
265 


and purity, 264 
lipid of 
composition of, 268, 
269 


and enzyme activation, 
270 


and membrane organiza- 
tion, 267, 270, 272-75 
variations in, 267, 270 
lipid bilayer synthetic 
as biological model, 241, 
242, 253-58 
formation of, 241-44 
observations of, techniques, 
244 
physical properties of, 
241, 247-53 
structure of, 241, 242, 
244-47 
mitochondrial 
biosynthesis of, 281, 
282 
cristae, 271, 275, 276 
enzymes in, 271, 1004- 
9 


fatty acid oxidation by, 
167, 168, 1008 

fractionation of, 167, 168, 
1004 

inner membrane, 265, 
271, 275, 276, 1004-9 

and inner membrane-cristae 
complex, 275, 276 

matrix, 265, 271, 276, 
1005 

proteins of, 271, 272, 276, 
281, 282 

-“ aaa synthesis, 281, 


structure of, 265, 266, 
271, 275, 276 
models of 
and natural membrane, 
241, 242, 253, 254 
nature of, 241, 242 
myelin 
biosynthesis of, 279 
structure of, 272-74 
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and lipid content, 202, 
203, 267, 270 

methods of study, 272 

paucimolecular-unit mem- 
brane theory, 272 

and polar interactions, 
275 

structural subunits in, 
272 

plasma membranes 

of bacteria, 267, 278, 
279 

biosynthesis of, 279, 280 

composition of, 270 

isolation of, 264, 265 

and phagocytosis, 280 

structure of, 274 

proteins of 

and cell recognition, 270 

characterization of, 270 

interaction of, with lipid 
bilayers, 257 

isolation of, 257 

and membrane organization, 
272 


roles of, 241, 242, 253, 
254 


puromycin, effect on, 618 


Memory 


assay of, 606, 607 

consolidation of, 619, 
636 

extinction of, 620, 621 

long-term 

toxycycloheximide effect, 
616 
actinomycin D effect, 

619 





and arousal, 635 
and consolidation, 619, 
636 


definition of, 607 

and DNA synthesis, 619 

and extinction, 620, 621 

and protein synthesis, 616- 
19, 636, 638 

puromycin effect, 616- 
19 

and retrieval, 616, 619, 
620 


and RNA synthesis, 619, 
636, 638 
measurement of, 606 
model of, 635-37 
protein, role in 
and coding concepts, 607, 
608 
and electrical stimulation, 
622, 623 
environmental effects, 625, 
626, 637 
and exercise, 623, 
624 
injection of, 614, 615 
long-term, 616-19 
“ rotary stimulation, 
5 
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short-term, 613 

and visual stimulation, 
624, 625 

protein synthesis, role in 

and coding concepts, 607, 
608 

and electrical stimulation, 
622, 623 

in long-term memory, 
616-19 

in short-term memory, 
613 


training, effect of, 633- 
35 


retrieval of, 616, 619, 620 
RNA, role in 
and acoustical stimulation, 
625 
and coding concepts, 607, 
608 
and electrical stimulation, 
, 
environmental effects, 626, 
637 
exercise, effect on, 623, 
624 


feeding experiments, 612, 
613 


and methylation, 608 

and neurophysiological 
activity, 621, 622 

and sao a 612, 
61 


RNA injection, 614, 615 

and RNA synthesis, 610- 
12 

and rotary stimulation, 
625 


and visual stimulation, 624, 
625 
RNA synthesis in 
in long-term memory, 
619 


and protein synthesis, 608 

in short-term memory, 
610-12 

stimulation of, 627-33 

training, effect of, 627- 
33 

short-term 

actinomycin D effect, 610 

8-azaguanine effect, 610, 
611 

brain extracts, effect on, 
614, 615 

definition of, 607 

and DNA synthesis, 613 

duration of, 613, 614 

facilitation of, 614, 
615 


magnesium pemoline, 
effect on, 611, 612 

nature of, 610, 635 

protein synthesis, role of, 
613 


errata role of, 612, 
61 
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RNA synthesis, role of, 
610-12 


tricyanaminopropene effect, 
611 


stages of 
evidence for, 609 


long-term, 607, 609, 615- 


21 
short-term, 607, 609- 
15 
transfer of, 614 
Meromyosins 
ATPase of, 928, 929, 939, 
940 


binding sites of, 932, 
933 


formation of, 926-28 

length of, 928 

molecular weight of, 922 

subfragments of, 928-30 

terminal amino acids of, 
928 


Mesosomes 

isolation of, 267 
Messenger RNA 

see RNA, messenger 


of histones, 969, 970 
of RNA 
function of, 852 
and memory, 608 
sequence dependence, 855, 
856 


sites of, 852 
specificity of, 855, 
856 


B-(Methylenecyclopropy]) 
ine, 141 
a-(Methylenecyclopropy1) 

glycine, 141 
y-Methyleneglutamic acid, 
141 


y-Methyleneglutamine, 141 
4-Methyleneproline, 141 
3-Methylhistidine 
in actin, 926 
in myosin, 926 
Methylmalonicaciduria, 542, 
545, 546 
Methylmalonyl coenzyme A 
isomerase 
in methylmalonicaciduria, 
542, 545, 546 


Metachromatic leucodystrophy, Micrococcus lysodeikticus 


380, 381, 542, 547 
Methionine 
in active sites 

alkylation of, 769-71 

modification of, 737-40, 
769-72 

Photooxidation of, 769, 
770 


aspartokinases, effect on, 
335-37 
biosynthesis of 
O-acetylhomoserine role, 
143, 144 
control of, 144 
cystathionine role, 144 
genetic aspects of, 341, 
342 
positive control of, 341, 
342 
regulation of, 341, 342 


O-succinylhomoserine role, 


144 
as ethylene precursor 
biosynthetic, 191 
nonenzymic, 191 
homocysteine methylase 
repression by, 342 
and methyl transfer, 297 


and restriction, requirement 


for, 477 


L-(-)5- Methyl 2-amino 4- 


hexenoic acid, 141 


Methylation 


of DNA 
enzymes of, 852 
function of, 852 


and modification, 477, 478, 


497 
sequence dependence, 851, 
853, 854 


endonuclease of, 817, 
818 


membranes of, 278 
peptidoglycan of 
biosynthesis of, 520, 524 
cross-linking of, 508, 509, 
515 


disaccharide of, 503, 
504 


peptide component of, 506 
polysaccharide of, 504 
chelation by, 153 
distribution of, 152 
nature of, 152 
toxicity of 
mechanisms of, 152, 
153 
and phenylalanine metabo- 
lism, 152 
and pyridoxal phosphate, 
152 


and tyrosine metabolism, 
152 


Mitochondria 


biosynthesis of 
and composition, 281 
lipid incorporation, 282, 
283 


and protein synthesis, 281, 
282 


in yeast, 282 
as contaminant in plasma 
membrane preparations, 
264 


cristae of 
electron microscopy of, 
275 
enzymes of, 271, 276 
forms of, 276, 277 
reassembly of, 275, 276 














structure of, 275, 276 
disruption of 
with phospholipase A, 
266 


by swelling and shrinking, 
265 


electron transport in 

complex I, 992, 993 

complex III, 997 

coupling factors, 997- 
1004 

coupling sites, 992-98 

cytochrome b role, 992, 
995-97 

cytochrome cj role, 992, 
998 


NADH dehydrogenase role, 
993 
piericidin, effect of, 994, 
995 
sequence of carriers, 992- 
98 


enzyme distribution in 
citric acid cycle enzymes, 
1005, 1007, 1008 
localization of, 1004- 
9 


and membrane fractionation, 
1004-6 
enzymes of 
and electron transport, 
271, 992-99 
localization of, 271, 1004- 
9 


fatty acid oxidation by, 167, 
168, 1007 
inner membrane of 
electron microscopy of, 
275 


enzymes of, 271, 276, 
1004- 
ion transport, role in, 
1009, 1010 
isolation of, 265, 1004 
permeability of, 1010- 
12 
structure of, 275, 276 
inner membrane-cristae 
complex of 
electron microscopy of, 
275 
and lipids, 276 
protein synthesis in, 281, 
282 


structure of, 275, 276 
ion transport in 
anion carriers, 1010- 
12 
of cations, 1012-14 
chemiosmotic coupling 
theory, 1009 


and electron transport, 
1009 

energy dependence of, 
1012-14 

general permeability, 
1010 
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genetic control of, 1011 
inner membrane role, 
1009 
primacy of anion uptake, 
1013, 1014 
lipids of 
and structure, 275, 276, 
282 
synthesis of, 283 
matrix of 
enzymes of, 271, 1004 
isolation of, 265 
and mitochondrial form, 
276, 277 
membranes of 
and enzyme localization, 
1004-9 
fatty acid oxidation by, 
167, 168 
fractionation of, 167, 168, 
266, 1004 
nature of, 265 
permeability of, 1009- 
17 


and phospholipase A treat- 
ment, 266 

protein content of, 266, 
267 

purification of, 265, 266, 
1004 


separation of, 1004, 1007 
monooxygenases of, 34, 
35 


nonheme iron proteins in 
and electron transport, 
994 
NADH dehydrogenase, 992, 
994 


outer membrane of 
enzymes of, 266, 271, 
1004-8 


isolation of, 266, 1004 
permeability of, 1010 
and oxidative phosphorylation 
coupling factors in, 999- 
1004 
coupling sites in, 992- 
98 


and electron transport, 992- 
99 


with purified components, 
998, 999 
uncoupling of, 1014-17 
permeability of 
= anion transport, 1010- 


to cations, 1014 
energy dependence of, 1012- 
14 


general, 1010 
inner membrane role, 
1010 

and metabolic state, 1010 

outer membrane role, 1010 
proteins of 

core, 271, 272 

enzymes, 271, 1004-9 








lil 


structural, 271, 272, 
276 
as site of protein synthesis, 
281, 282 
structure of 
compartments of, 265 
components of, 265, 266, 
275 


and enzyme localization, 
271, 1004-9 

fractionation, 167, 168, 
266, 1004 

and functional state, 276, 
277 


Monoamine oxidases 


assay of, 266 
fractionation of, 1006 
localization of, 1005, 
1006 
of mitochondria, 266, 271, 
1005, 1006 


Monooxygenases 


electron donors for 
as classification basis, 
26 


NADH, 26 
NADPH, 26 
external 
classification, 26 
flavin in, 26, 27, 31- 
33 
imidazoleacetate monooxy- 
genase, 3: 
kynurenine-3-hydroxylase, 
32-35 
metals, role of, 27-30, 33, 
34 


or mixed function, 29 
parahydroxynenzoate hydro- 
xylase, 32 
pteridine in, 33, 34 
reducing systems for, 26- 
28 
salicylate hydroxylase, 28, 
31, 32 
internal 
examples of, 25, 26 
flavin nucleotides in, 25, 
26, 30, 31 
metal role in, 27, 28, 
30 
peroxide effect on, 30, 31 
reaction type of, 25, 26 
reducing agent of, 25, 26, 
30, 31 
lactate oxidative decarboxyl- 
ase, 25, 26, 28 
metals, role in, 27-30 
microsomal 
and cytochrome P-450, 
35-37 
and drug detoxification, 35- 
37 


NADPH requirement of, 
25 


reactions of, 25 
and steroid hormones, 37 
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variety of, 37 
mitochondrial 
and cholesterol side-chain 
cleavage, 35 
and cytochromes, 34, 
35 
kynurenine-3-hydroxylase, 
35 


, 
mixed function, 26 
reactions of 
deversity of, 22, 23 
and epoxides, 24 
external, 26-34 
internal, 25, 26, 28, 30, 
31 


oxygen, role in, 23-26 
Mucins 
biosynthesis of, 375 
heterogeneity in, 373 
structure of, 373 
Mucopeptides 
see Peptidoglycan 
Mucopolysaccharides 
biosynthesis of 
mode of, 376 
monosaccharide addition, 
376 
site of, 376 
and sulfation, 376, 
377 
chondroitin 
analysis of, 372 
structure of, 374 
chondroitin sulfate 
analysis of, 372 
structure of, 374 
degradation of 
disorders of, 380, 381 
mechanisms of, 379 
as wr 374, 
76 


heparatin sulfate 
degradation of, 379 
sequences of, 372 
structure of, 372, 374 

heterogeneity of, 372 

and Hurler's syndrome, 

380 
hyaluronic acid 


structure of, 374 
molecular weight of, 374 
monosaccharides of 

analysis of, 371, 372 
peptides of 

variable content of, 

372 


structure of 
linkage to protein, 374 
molecular weight, 374 
sulfation of, 376, 377 
Murein 
see Peptidoglycan 
Muscle contraction 


SUBJECT INDEX 


actin in 
electron microscope studi- 
es, 918, 919 
sliding-filament model, 
913, 914 
structure of, 935-38 
X-ray diffraction studies, 
915, 916 
cross-bridges, role in 
myosin in, 918 
orientation change in, 
918 


electron microscope studies 
of 
and antibody staining, 
918 
structural model, 919, 
920 


mechanism of 
“_ filament separation, 
1 
requirements of, 921 
sliding-filament model, 
913, 914 
myosin in 
biosynthesis of, 931, 
932 


in cross-bridges, 914-18 
electron microscope studi- 
es, 918, 919 
low molecular weight pro- 
tein of, 922, 923 
sliding-filament model, 
913, 914 
structure of, 921-31 
X-ray diffraction studies, 
917, 918 
sliding-filament theory 
features of, 913, 914 
tropomyosin in 
and calcium binding, 
942 
structural role, 943 
X-ray diffraction studies 
cress-bridges, 914-18 
thick filaments in, 914- 
16 


thin filaments in, 915-17 
and tropomyosin, 915, 941, 
942 


Muscle phosphofructokinase 
deficiency, 542, 548 
Mycobacterium phlei 
lactate oxidative decarboxyl- 
ase of, 25, 26, 30 
Mycoplasma 
fatty acid requirements of, 
202, 203 
fatty acid synthesis in, 
203 


membranes of 
composition of, 267 
proteins of, 278 
structure of, 278 
C Myosides, 302 
Myelin 
biosynthesis of, 279 





structure of 
globular, 273 
and lipid bilayers, 273, 
274 


by X-ray diffraction, 272, 
273 


Myeloma globulin 
heterosaccharides of 
linkage of, 373 
Myeloma proteins 
as antibodies, 417 
structure of, 418, 419 
Myoglobin 
conformational map of, 
70 


conformation of, 69, 70, 
717 

X-ray crystallography of, 
69 


Myosin 
actin, interaction with 
stoichiometry, 938, 939 
aggregation of 
electron microscopy of, 
930 
and filament formation, 
930, 931 
PH dependence of, 930 
biosynthesis of, 931, 932 
enzymic properties of 
actin, effect on, 939, 
940 


ATPase, 933-35 
binding sites of, 932-34 
catalytic sites of, 932 
types of, 933 
low molecular weight protein 
of 


and ATPase, 923 
discovery of, 922 
nature of, 922, 923 
in muscle 
ATPase segments, 914 
cross-bridges of, 914- 
17 


in sliding-filament model, 

913, 914 
structure of 

aggregation, 930, 931 

cleavage of, 927 

folding of, 927 

low molecular weight pro- 
tein of, 922-24 

meromyosins in, 927-30 

3-methylhistidine in, 926 

molecular weight, 922, 
924, 

peptides of, 926, 927 

subunits in, 924, 925 

———— model of, 
92: 

two-stranded model of, 
924, 925 


N 





Naladixic acid 











and DNA replication, 581, 
582 


Neuraminidase 
and cell surfaces, 382 
and oligosaccharide analysis, 
372 


Neurolathyrism 
and a, y-diaminobutyric acid, 
149, 150 
neurotoxins of, 149 
symptoms of, 148, 149 
Neurospora 
O-acetyl homoserine synthe- 
tase in, 341 
arginine biosynthesis in, 
352, 353 
aromatic biosynthesis in, 
359 


isoleucine biosynthesis in, 
347, 348 
leucine biosynthesis in 
control of, 347 
methionine synthesis in, 
341 
tryptophan biosynthesis in, 
359, 360, 363 
NADH 
as electron donor 
in oxygenase reactions, 
26, 27, 31, 32 
for salicylate hydroxylase, 
28, 31, 32 
and electron transport 
flavoprotein reduction by, 
992, 993 
NADH dehydrogenase, 992, 
993 


and succinic dehydrogenase, 
994 
see also DPN 
NADH-cytochrome c reductase 
in endoplasmic reticulum, 
266, 271 
localization of, 1005, 
1006 
in mitochondria, 265, 271, 
1005, 1006 
NADH dehydrogenase 
composition of, 992, 993 
flavoprotein role, 998 
nonheme iron role in, 
994 
reactions of, 992-94 
NADH diaphorase 
and methemoglobinemia, 
542, 552 
NADH-NADP transhydrogenase 
and oxidative phosphoryla- 
tion, 1022, 1023 
NADH oxidase 
inhibition of, 994, 995 
NADPH 
as electron donor 
in oxygenase reactions, 
26, 27, 32 
and microsomal monooxygen- 
ase, 25 
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Niemann-Pick disease, 542, 
, 
Nitrilase 
in Vicia, 140 
Nitrosoguanidine 
mutagenesis by, 577 
Norepinephrine 
and insulin secretion, 
106 
Nuclear magnetic resonance 
of cell wall disaccharide, 
504 
of gramicidin S, 55 
of histidine residues, 748 
of hydroxyethylthiamine, 
221, 222 
of membranes, 272, 275 
of N-methylacetamide, 
47 
of pancreatic ribonuclease, 
719, 720 
of poly-N-methy1l-L-alanine, 
66 


of ribonuclease T,, 699 

of staphylococcal nuclease 
histidines, 698 

and thiamine diphosphate 
reactions, 217, 221, 
222 


Nucleases 
bacteriophage induced, 816- 
18 


comparisons of, 677-707 

compilation of, 684-88 

and damaged DNA, 817, 
818 


in DNA modification and 
restriction, 816 
in DNA synthesis, 828 
of E. ccli 
and DNA polymerase, 804- 
6 


exonuclease II, 804-6, 
815 


specificity of, 815-18 
and messenger RNA degra- 
dation, 666-68, 702-4 
of Neurospora, 801, 802, 

817 


of Pneumococcus, 817 
see also Deoxyribonucleases, 
Ribonucleases 
Nucleotides 
in = preparations, 935, 
936 


antibodies against 
antigens, 845, 846 
as models, 845 
specificity of, 845, 846 
antigenicity of 
ambiguities in, 843, 844 
limitations on, 842, 
843 
substituents, role of, 844, 
845 
methylation of 
function of, 852 
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sites of, 852 
recognition of 
ambiguities in, 843, 
844 
by antibodies, 845, 846 
and DNA modification and 
restriction, 470, 472, 
473, 479, 481, 483, 484 
limitations on, 842, 843 
substituents, role, 844, 
845 
structural similarities of, 
842, 843 
Nucleotide sequences 
amber codon 
and RNA polymerase, 
662 
and glucosylation, 848-52 
and methylation, 851, 853- 
56 


recognition of 
by amino acyl-transfer RNA 
synthetases, 869-73 
by basic polypeptides, 847, 
848 


and DNA modification and 
restriction, 470, 472, 
473, 479, 481, 483, 484 

and glucosylation, 848- 
52 


importance of, 841, 842 

mechanism of, 842 

and methylation, 851, 853- 
56 


by RNA polymerase, 662, 
861, 862 
in transfer RNA, 869-73 


oO 


O-Octulosonic acid, 512 
Oleic acid 
linoleic acid, formation from, 
172 
Oligomycin 
and oxidative phosphorylation, 
1023, 1024 
and phosphoryl transferases 
action of, 1002 
sensitization of, 1003, 
1004 
Optical rotatory dispersion 
of chymotrypsin, 744 
of collagen-like peptides, 
67 


of DNA 
polylysine effect on, 847, 
848 


of glycine copolymers, 56, 
57 


of gramicidin 8, 55 

of histones, 976, 977 

of immunoglobulins, 445, 
447 

of lipoproteins, 121 

of membranes, 272, 274 

of mitochondria, 276 
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of nucleoproteins, 974 
of poly-N- methy1l-L-alanine, 
66 


of polyvaline, 59 
of ribonuclease, 709, 
720 


Ornithine 
acetyl, 143-45 
N- 6 -(2-amino-2-carboxy- 
ethyl), 142 
hydroxamates of, 142 
Ornithine carbamyl phospho- 
transferase 
use in diagnosis, 558 
Ornithine transcarbamylase 
and arginine biosynthesis, 
352 
and arginine catabolism, 
353 


and hyperammonemia, 542, 
544 
Orotic aciduria, 542, 555 
Orotidylic decarboxylase 
and orotic aciduria, 542, 
555 
Orotidylic pyrophosphorylase 
and orotic aciduria, 542, 
555 
Osteolathy rism 
and B-aminopropionitrile, 
148, 149 
cause of, 148 
and collagen cross-linking, 
148, 149 
symptoms of, 148 
Osteoporosis 
and calcitonin, 90 
and parathyroid hormone, 
93 
Oxalylamino-y-aminobutyric 
acid, 139 
a-Oxalylamino-£-aminopro- 
pionic acid, 139 
Oxalyl coenzyme A, 145 
N6-Oxalyl-a, 8-diaminopro- 
pionic acid, 149 
N-Oxayly-a, y-diaminobuty ric 
acid, 145 
Oxidative phosphorylation 
coupling factors 
energy transfer factors, 
1000-3 
oligomycin-sensitzing fac- 
tors, 1000, 1001, 1003, 
1004 
phosphory! transferases, 
999-1002 


coupling, mechanism of 
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drogenase, 1022, 1023 
and oligomycin, 1023, 
1024 


and pH differentials, 1021 
and 1-phosphoimidazole, 
1019 


and phosphorylated histidine, 


1018, 1019 
and quinone phosphates, 
1017-19 
and thiol ester formation, 
1018, 1019 
and thiol ether oxidation, 
1018-21 
and uncoupling agents, 
1022-24 
and membrane structure, 
255 
in mitochondria 
coupling sites, 992-98 
and electron transport, 
992-99 
and single electron transfer, 
998 


with purified components, 
998, 999 
uncoupling of 
agents of, 1014-17 
and dehydrogenases, 1015, 
1016 
and proton conduction, 1015 
1016 
requirements for, 1017 
and transport processes, 
1015, 1016 
2-Oxo-glutarate glyoxylate 
carbol 


in hyperoxaluria, 542, 
553 


Oxygen 
and hydroxylation reactions, 
21, 22, 24-27 
Oxygenases 
definition of, 21, 22 
metal role in, 27-30 
monooxygenases 
electron donors for, 26, 
27 
and epoxide, 24, 25 
external, 31-39 
internal, 25, 26, 30, 
31 


metal role in, 27-30 
microsomal, 25 
mixed-function, 26 
molecular oxygen role, 


reactions of, 21-23 


and phosphoryl transferases, types of, 21, 22 
999 in 


mechanisms of 
and chemiosmotic phenom- 
ena, 1018, 1019, 1021, 
1022 
and exchange reactions, 
1023 
and NADH-NADP transhy- 


biological activity of, 886, 
900, 901 
conformation of, 54 
synthesis of, 900, 901 
P 
Paget's disease, 90 





Palmityl thioesterase 
as chain length determinant, 
195, 196 
Pancreozymin 
and insulin secretion, 
104 
Papain 
conformation of 
a-helix in, 75 
and sequence data, 74, 
75 
sulfhydryl group of, 747, 
756, 758, 759 
Parafollicular cells 
and calcitonin localization, 
86 
Parahydroxybenzoate hydro- 
lase 
properties of, 32 
Parahydroxypheny! pyruvate 
oxidase 
and tyrosinemia, 542, 
543 
Paramecia 
thyroxin, effect, 11 
Paraquinoid structure, 33 
Parathyroid hormone 
assay of 
immunological, 92 
in mice, 92 
biological activity of 
on bone, 93-95 
calcitonin, effect on, 88, 
89, 94-96 
and cyclic AMP, 96 . 
in enzyme synthesis, 93 
hydrocortisone effect, 


94 

in kidney, 95, 96 . 

and magnesium deficiency, 
95 

in mitochondria, 95, 96 

mitosis, stimulation of, 
94 


and osteoporosis, 93 
phosphaturic effect, 95 
serum dependence, 93 
and structure, 91 
thyroxine effect, 95 
vitamin D role, 94 

bone, effect on 
enzymes of, 93 
and heparin, 94 
and mitosis, stimulation 


of, 
osteoporosis, 93, 94 
and resorption, 93, 94 
vitamin D role, 94 
immunological heterogeneity 
of, 92 


isolation of, 91, 92 
kidney, effect on 
and magnesium deficiency, 
95 
mitochondria of, 95, 


96 
and phosphaturia, 95 














structure of 
and activity, 91 
minor component of, 
91 


model of, 91 
species dependence, 91 
Penicillin 
mechanism of action of, 
526 


and peptidoglycan synthesis, 
525, 526 
Pepsin 
acetylation of, 761, 762 
carboxyl residues of, 776, 
717 


specificity, alteration of, 


C3-dependent, 403 
Peptide bond 
dimensions of, 47 
distortion of, 51 
planarity of, 46, 47, 
51 
Peptides 
mass spectrometry of, 298- 
303 


Peptide synthesis 
of biological active peptides 
ACTH, 902, 903 
angiotensin, 899, 900 
bradykinin, 892, 894, 
900 


eledoisin, 900 
gastrin, 904, 905 


oxytocin, 886, 900, 901 

ribonuclease 8-peptide, 
715-17, 903, 904 

secretin, 904 

vasopressin, 901, 902 

peptide bond formation in 

with active phenyl esters, 
891, 892 

automated, 892 

with benzonitrile oxide, 
888 

with N-carboxyanhydrides, 
891 


cyclic peptides, 894 

with N-hydroxypiperidyl 
esters, 888, 889 

with N-hydroxysuccinimide 
esters, 882, 883, 887, 
888, 893 

and racemization, 887, 
889 

on solid phase, 892-96 

with 3-unsubstituted iso- 
xazolium salts, 889-91 

with polymer supported 

active esters 

active esters in, 894-96 

of cyclic peptides, 894 

resins for, 894, 895 
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and solid phase synthetases, 
896 


protecting groups in 
N-acetoacetyl, 884 
adamantyloxycarbonyl, 
882 
for amino groups, 882- 
84 


benzyloxycarbonyl, 883 

t-butyloxycarbonyl, 882, 
883 

for carboxyl groups, 884, 
885 


cyclohexyloxycarbonyl, 
883 


N-3, 5-dimethoxybenzyloxy- 
carbonyl, 883, 895, 896 
diphenylmethyl, 884 
for imino groups, 885, 
887 


p-methoxybenzyloxycarbonyl, 
883 


nitrophenylsulfenyl, 884, 
892 


phenacyl, 884 

and racemization, 898 

removal of, 882-85, 887, 
895 

for thiols, 885 

racemization in 

gas-lipid chromatography 
and, 899 

kinetics of, 897 

via oxazolones, 896-99 

protecting groups, effect 
of, 898 


? 
tertiary base effect on, 
898 
solid phase 
with active esters, 894- 
96 


of angiotensin, 900 

automated, 892 

of bradykinin, 892 

homogeneity of products, 
892, 893 

nitrophenylsulfeny! protect- 
ing groups in, 892 

peptide removal from, 
885, 892, 893 

and polymer-supported 
synthesis, 896 

and racemization, 893 

resins for, 893 

Peptide unit 
conformation of 

cis, 47, 51-53 

forms of, 47, 52 

planarity of, 46, 47, 51- 
54 


trans, 47, 51-53 
Peptidoglycans 
biosynthesis of 
D-alanine release in, 524, 
525 
antibiotics, effect of, 521, 
525, 526 
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bridge peptides of, 522, 
523 


carrier lipid, role in, 519, 
520, 523 

cross-linking in, 524 

dissaccharide of, 520- 
22 

glutamate, substitution on, 
523 

inhibition of, 521, 525, 
526 


isoprenoid alcohol phospho- 
kinase in, 525 
polymerization, 524, 
525 
stages in, 520 
transfer RNA in, 522-24 
cross-linking of 
bridge units of, 506-9 
extent of, 506, 507 
in Staphylococcus aureus, 


’ 
and variability, 506, 
507 
degradation of 
by bacteriolytic enzymes, 
503 


function of, in cell wall, 
502 


invariant features of 
glycan portion, 502, 504 
linkages of, 502, 510 
peptide portion, 502 

structure of 
amino acids of, 504, 505 
and cell shape, 
cross-linking, 506-10 
disaccharides of, 503, 

504 


glycan portion, 503, 504 
isoglutamine in, 506 
peptide portion, 504-10 
polysaccharide of, 503, 


504 
polysaccharides, linkage 
to, 510, 511 
teichoic acid, linkage to, 
510, 511 
synonyms for, 502 
Peroxidase 
alkylation of, 746 
and oxygenase reactions, 
31 
Pharmacology 
and biochemistry, 14-16 
Phaseolus 
glycosidases of, 372 
Phenolase 
copper role in, 26-28 
Phenylalanine 
activation of, 263, 264 
biosynthesis of 
and DAHP synthetase, 358, 
359 
regulation of, 358-60 
metabolism of 
mimosine effect on, 152 
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Phenylalanine hydroxylase 

electron donor for, 26, 
27 

mechanism of, 33 

metal activation of, 29, 33, 
34 

and phenylketonuria, 542, 
543 


Phenylketonuria 
diagnosis of, 543 
enzyme defect in, 542, 

543 


Phosphatases 
deoxynucleotidase, 814, 


815 

in E. coli, 814, 815 

nucleotidase, 814, 815 

see also Alkaline phospha- 
tases 

Phosphaturia 

and calitonin, 88 

and parathyroid hormone, 
95 


Phosphofructokinase 
deficiency of, 542, 548 
sulfhydryl groups of, 

756 

Phosphoglucomutase 
sulfhydryl groups of, 760 

6-Phosphogluconate dehydro- 

genase 
active center of, 751 
lysine in, 751 
3-Phosphoglycerate 
metabolic role of, 353 
and serine biosynthesis, 
354 


3-Phosphoglycerate dehydro- 


genase 
regulation of, 354 
Phosphoglycerate kinase 
deficiency of, 542, 551 
Phosphoketolase 
reactions of, 233, 234 
requirements of, 233 
reversibility of reaction, 
, 
thiamine diphosphate role, 
233-35 
transketolase similarities, 
’ 
Phospholipase C 
and membrane structure, 
275 
Phospholipids 
binding of, by apolipopro- 
teins, 121 
in chylomicrons, 124, 
128 
of high density lipoproteins, 
121 


and mitochrondrial structure, 
276 


and synthetic membranes 
incorporation of, 246, 


247 
role of, 242, 243 
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Phosphonins 
nature of, 141 
occurrence of, 141 
role of, 141 
Phosphoroclastic reactions 
thiamine diphosphate role 
mode of action, 236 
reactions of, 236 
types of, 236 
Phosphorylase 
crystallization of, 18 
hepatic deficiency of, 542, 
548, 549 
lysine residues in 
_ pyridoxal phosphate, 
9 
and McArdle's disease, 542, 
548 
Phosphoryl transferases 
in oxidative phosphorylation 
mechanism of, 999 
mitochondrial site of, 
1001 
and oligomycin sensitivity, 
1002-4 


preparations of, 999-1002 

Physarum 

G-actin of, 936 
Phytanic acid 

metabolism of, 161-63 

and oe, disease, 161, 

16 

Phytanic acid oxidase 

= disease, 542, 

7 


Phytol 
metabolism of, 161 
Piericidin A 
NADH oxidase, effect on, 
994 
oxidative phosphorylation, 
effect on, 994, 995 
site of action of, 995 
Pikromycin 
structure of, 312 
Planaria 
memory in, 614 
Plasma membranes 
from bacteria 
isolation of, 267 
structure of, 278 
biosynthesis of, 279, 280 
from brush borders 
isolation of, 265 
from cell suspensions, 
265 


composition of, 270 
enzymes of, 270 
isolation of, 264, 265 
from liver 
forms of, 264, 265 
isolation of, 264, 265 
proteins of, 270, 274 
structure of, 274 
and phagocytosis, 280 
structure of 
electron microscopy, 274 





and function, 274 
and subunits, 274 
Polyacrylamide gel electro- 
phoresis 
of complement fragments, 
403, 404 
see also Disc electrophoresis; 
Electrophoresis 
Poly-L-alanine 
conformation of, 50, 59 
solubility of, 59 
Poly-L-aspartate 
conformation of, 61- 
64 
esters of 
conformation of, 61-64 
helical sense of, 62-64 
infrared spectra of, 62, 


64 
a-helix in 
energy considerations, 62, 
64 


infrared spectra, 62, 
64 

reversal of sense of, 62, 
63 


sense of, 61-64 
Poly-y-benzyl-L-glutamate 
conformation of 
folding of, 58 
a-helix in, 58, 60, 64, 
65 
— crystallization of, 


a-helix in, 58, 60, 64, 
65 


Poly-L-cysteine 
B-structure of, 60, 61 
Polyglycine 
conformation of 
energy considerations, 
57 


forms of, 56, 58 
and a-helix, 56, 57 
helical, 56-58 
B-structure in, 56 
Polynucleotide kinase 
activity of, 808 
end-group analysis, 809 
sources of, 808 
Polynucleotide ligase 
see DNA ligase 
Polynucleotide phosphorylase 
and messenger breakdown, 
704 


Polypeptides 

collagen-like, 67, 68 

conformation of 
backbone, 46, 47 
collagen-like, 67, 68 
cyclic, 52-56 
energy of, 49-51, 54-56 
maps of, 47-49 
oxytocin, 54 
peptide unit, 46, 47, 51- 


silk-like, 66 











synthetic, 56-66 
vasopressin, 54 
conformational maps of 

and conformational statis- 
tics, 68, 69 

contact distance criteria, 
47 

helical structures, 47, 
48 

pleated-sheet structures, 
49 


side-chain influences, 
47 
B-structure, 49 
conformational statistics of 
and characteristic ratios, 
68 
of copolymers, 68 
and dipole moments, 69 
of homopolymers, 68 
random coiled, 68, 69 
cyclic 
conformation of, 52-56 
dipeptides, 52-54 
disulfide, 53-55 
gramicidin S, 55 
hexapeptides, 53 
tetrapeptides, 53 
tripeptides, 53 
disulfide containing 
cyclic, 53-55 
oxytocin, 54 
from ribonuclease, 54, 
55 


vasopressin, 54 
silk-like, 66 


collagen-like, 67, 68 
cysteinyl, 60 
glutamyl, 58, 60, 61, 64, 
65 
glycyl, 56-59 
as protein models, 56 
seryl, 60 
silk-like, 66 
threonyl, 60 
tyrosyl, 60 
valyl, 59 
Polyproline 
conformation of 
forms of, 51 
Poly-L-serine 
a-helix in, 61 
B-structure of, 60 
Poly-L-threonine 
B-structure of, 60 
Poly-L-tyrosine 
conformation of, 60 
Poly-L-valine 
a-helix in, 59, 60 
solubility of, 59 
Pompe's disease, 380 
Prephenate dehydratase 
inhibition of, 359 
Prephenate dehydrogenase 
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inhibition of, 359 
Primary hyperoxaluria, 542, 
553 


Proinsulin 
activity of, 98, 100, 
101 
amino acid sequence of, 98, 
99 


assay of, 100, 101 
as "big" insulin, 100, 101 
and glucose oxidation, effect 
of, 100 
and insulin, formation from 
connecting peptide, 98 
as desalanine insulin, 
$8 
intermediate products, 99, 
100 
physiological, 97, 98 
precursor-product relation- 
ship, 97, 100 
by tryptic digestion, 97, 
98 


and insulin precursors, 96, 
97 


isolation of, 97, 98 
properties of 
activity of, 98 
amino acid sequence, 98, 
99 
molecular weight, 98, 
99 


reoxidation of, 99 
self association, 98, 99 
quantity of, in tissue, 97, 
100 
secretion of, 101, 103 
structure of, 98, 99 
Prolactin 
and lactose synthesis, 378 
Proline 
biosynthesis of 
regulation of, 350 
Prolinoxidase 
and hyperprolinemia, 542, 
544, 545 
Pronase 
seryl enzymes of, 743 
Propionic acid 
metabolism of 
in algae, 168 
in animals, 168, 169 
enzymes of, 168 
in E. coli, 168 
by f-oxidation, 168 
pyruvate formation, 169 
pyruvate formation from, 
169 
Propionyl coenzyme A carbox- 
ylase, 178 
Propionyl coenzyme A dehy- 
drogenase, 168 
Propionyl coenzyme A synthe- 
, 168 
Prostoglandin 
formation of, 22, 23 
Protamines 
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classification of, 952 
fractionation of, 952, 
955 
function of, 955, 956 
and lipid bilayer membranes, 
258 
phosphorylated, 956, 971 
structure of, 955 


Proteases 


a-amino group of 

and activity, 751, 752 
of Arthrobacter, 743 
in lysosomes, 379 
in pronase, 743 
serine residues in, 743 
in Sorangium, 743 
streptococcal, 746 
subtilisin, 742, 744 
sulfhydryl groups in, 758, 

759 


Proteins 


biosynthesis of 
in chloroplasts, 283 
and chylomicrons, 125 
in mitochondria, 281, 
282 
chromosomal, see Chrom- 
somal proteins; Histones 
conformation of 
in membranes, 272, 
273 
B-conformation of 
in lipoproteins, 119, 120 
in membranes, 273, 274 
a-helix in 
in chloroplasts, 277, 278 
in lipoproteins, 119, 
120 
in membranes, 273 
in mitochondria, 276 
in myelin, 273 
sequence determination of 
by mass spectrometry, 
302, 303 
see also specific proteins 


Protein synthesis 


acetoxycycloheximide effect 
on, 616 
of active proteins, 670, 


in chloroplasts, 283 
and DNA replication 
requirement for, 573, 584, 
585 
of histones 
and DNA synthesis, 965- 
67 
mechanism of, 964 
and mitotic activity, 964- 
66 


rate of, 964, 965 
site of, 963, 964 
of immunoglobulins, 450 
inhibition of, 282 
and memory 
acetoxycycloheximide effect, 
616 
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coding concepts in, 607, 
608 


exercise, effect of, 623, 
624 
long-term, 616-19 
puromycin effect, 613, 
616-81 
short-term, 613, 614 
in mitochondria, 281, 
282 


phenethyl alcohol, effect of, 
0, 581 
puromycin effect 
on long-term memory, 
616-18 
on short-term memory, 
613 
rabinol effect, 613 
rate of 
and DNA synthesis, 581 
Proton jump 
and lipid membranes, 
248 
Proton magnetic resonance 
of thiamine complexes, 
215 
Pseudocholinesterase 
deficiency of, 542, 555 
Puromycin 
membrane, effect on, 618 
memory, effect on 
long-term, 616-20 
mode of action of, 617, 
618 
and protein synthesis, 
617 


short-term, 613 
and RNA synthesis, 613, 
617 
B-Pyraxol-1-ylalanine, 140 
Pyridoxal phosphate 
and aspartate- 6-decarboxyl- 
ase, 750 
and £-cyanoalanine toxicity, 
150 


and lysine, reaction of 
borohydride trapping of, 
751 


in enzymes, 749-51 
in phosphorylase, 749 
specificity of, 749 
and mimosine, 152 
Pyrophosphatase 
of bone 
release of, 89 
Pyruvate decarboxylase 
and acetaldehyde formation, 
223-25 
and activation of, 220 
and hydroxyethylthiamine, 
220 


and hydroxyethylthiamine 
diphosphate, 223, 225 
and thiamine diphosphate 
binding of, 214, 223 
mechanism of, 218- 
25 
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reactions of, 213, 214, 
223 
Pyruvate dehydrogenase 
iodination of, 767 
organization of 
and thiamine diphosphate, 
214, 215 
Pyruvate kinase 
. of, 542, 550, 
1 


Pyruvate oxidase 
thiamine diphosphate of 
removal of, 214 
role of, 213 
Pyruvic acid 
decarboxylation of 
nonenzymic, 218-23 
oxidative, 226-29, 236 
and pyruvate adduct forma- 
tion, 222-24 
by thiamine analogues, 
219 


and thiamine diphosphate, 

213, 214, 218-25 
oxidation of 

by acetolactate synthetase, 
226, 227 

acetyl intermediate in, 
228, 229 

reaction sequence, 226, 
227 


thiamine diphosphate role, 
226-29 
phosphoroclastic cleavage of 
models of, 236-39 
thiamine diphosphate role, 
236-39 
types of, 236 
Pyruvic carboxylase 
and fatty acid synthesis, 
188, 189 


Q 


Quantasomes 
definition of, 277 
structure of, 277 


R 


Recognition 
ambiguity types, 843- 
45 


and antigenicity of nucleotides 
ambiguities in, 843, 844 
limitations on, 842, 843 
substituents, role of, 844, 
845 
definition of, 841 
importance of, 842 
mechanism of, 842 
of nucleotide sequences 
by amino acyl-transfer 
RNA synthetases, 869- 
73 
= glucosylation, 848- 
2 


and helix denaturation, 
857, 858 
and methylation, 853, 
854 
by polypeptides, 847, 848 
by RNA polymerase, 662, 
858-61 
by RNA polymerase 
and chain termination, 
662 
of transfer RNA 
by aminoacyl-transfer RNA 
synthetases, 868-73 
anticodon role, 868 
Recombination 
enzymes in, 829-32 
mechanism of 
by breakage and joining, 
829, 830 
deoxy ribonucleases in, 829- 
31 


and DNA ligase, 832 
and DNA synthesis, 831, 
832 
Red cells 
and circulating lipoproteins, 
131 


metabolism of, 129 
Refsum's disease, 161, 162, 
542, 547 
Regulation 
of amino acid metabolism 
aromatic, 358-65 
aspartate family, 335-44 
glutamate family, 348- 
53 
histidine, 355-58 
pyruvate family, 344-48 
serine family, 353-55 
by ee RNA, 


of arginine biosynthesis, 
350-53 

of asparagine biosynthesis, 
342 


of aspartokinases 
~ aa er semialdehyde, 
9 


and evolution, 338, 339 

by leucine, 338 

by lysine, 335-39 

by methionine, 335-37 

by multiple products, 
327 


by repression, 335, 336 
and structure, 336 
by threonine, 336-40 
by compensatory activation, 
325, 326 
of complement reactions, 
411 
of cysteine biosynthesis, 
354 


of enzyme activity 
additive, 327 
allosteric model, 326 
by branch-point intermedi- 














ates, 328, 329 
compensatory, 327, 329 


by compensatory activation, 


325, 326 

cumulative, 327, 328 

by enzyme synthesis, 330- 
35 


evolutionary aspects, 
326 
by metabolite activation, 


325, 326 
by modification, 328, 330 


in multifunctional pathways, 


326-30 

multiple enzymes, 329 

by product inhibition, 325, 
326 


in unifunctional pathways, 
325, 326 
of enzyme synthesis 
Jacob-Monod model, 330, 
331 
models of, 330-32 
at transcription level, 
331 
at translation level, 331 
— aspects, 338, 
9 


of glutamate biosynthesis, 
348 

of glutamate catabolism, 
348 


of glutamine biosynthesis, 
348, 349 
of glutamine synthetase 
by cumulative inhibition, 
327, 328 
by modification, 330 
of glycine biosynthesis, 
3554 


of histidine biosynthesis, 
355-58 


of histidine catabolism, 358 
of isoleucine biosynthesis, 
342, 346 
Jacob-Monod model 
a acid metabolism, 


aspects of, 330-32 
status of, 332 
of leucine biosynthesis, 344, 
345, 347 
of — biosynthesis, 340, 
1 


by metabolite activation, 
325, 326 
of methionine biosynthesis, 


, 
by modification, 328, 330 
in multifuctional pathways 
additive, 327 
by branch-point intermedi- 
ates, 328, 329 
compensatory, 327, 
329 


cumulative, 327, 328 
by modification, 328, 330 
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a multiple effector sites, 
27 
patterns of, 324, 325, 

330 


of phenylalanine biosynthesis, 


359, 360 
by product inhibition, 325, 
326 


of proline biosynthesis, 
350 


by repression 
in catabolic pathways, 334, 
335 


in multifunctional pathways, 
334 


patterns of, 332, 333 
in unifunctional pathways, 
333, 334 
of serine biosynthesis, 354 
of serine catabolism, 354, 
355 
of tryptophan biosynthesis, 
358-64 
of tryrosine biosynthesis, 
358, 35! 
see also Repression 


Repression 


aporepressor in, 345, 346, 
351 

in arginine biosynthesis, 
350-52 


of aspartokinases, 335- 
40 

in catabolic pathways, 334, 
335 


false corepression, 364 

in histidine biosynthesis, 
355-57 

by as 963, 971, 972, 

, 

of homoserine kinase, 340 

masking hypothesis of, 981, 
982 


mechanisms of, 972, 
973 
in 2 ee pathways, 


3, 
multivalent 
in isoleucine biosynthesis, 
346, 347 
in leucine biosynthesis, 
345 


models of, 345, 346 
and transfer RNA, 345, 
346 


nonhistone protein role, 
981 
patterns of, 332-34 
— recognition point, 
3 


of threonine synthetase, 
340 


in tryptophan biosynthesis, 
358-63 

in unifunctional pathways, 
333, 334 


Repressors 
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as chromosomal proteins, 
951, 952, 971, 972, 977, 
980-83 
function of, 863 
in higher organisms, 963 
histones as, 865, 866, 953, 
971, 972, 977, 980-83 
lac 
activity of, 655 
DNA binding by, 864 
inducer binding by, 863, 
864 


nature of, 655, 863, 
864 
recognition by, 865 
A 


nature of, 655, 656, 864 
and ARNA synthesis, 657, 
863 


RNA as, 978 


Restriction 


of bacterial DNA, 475, 
476 


of bacteriophage DNA, 471, 
473, 475, 476 
deficient mutants of, 490 
efficiency of 
in dipolid cells, 473 
external factors, effect of, 
473, 474 
measurement of, 471- 
73 


and specificity sites, 472, 
473 


enzymatic activities of 
endonuclease, 477 
genetic aspects, 493, 
494 
nomenclature of, 470 
unmodified DNA, fate of, 
470, 471 
genetic determinants for 
complementation data, 
492-94 
and deficient mutants, 492 
hs gene cluster model, 
491-94 
nature of, 491 
number of, 492 
heating, effect on, 474 
host specificity types 
definition of, 469, 470 
determination of, 469, 
470 
origin of, 491, 493, 495 
in vitro 
of bacteriophage fd, 476 
of bacteriophage A, 476, 
477 
modification types 
and cell phenotypes, 469, 
470 
definition of, 469, 470 
nature of, 468, 497 
of plasmid DNA, 475, 476 
regulation of, 495, 496 
time course of, 474 
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Riboflavin 
and hypoglycin toxicity, 
150 : 


Ribonucleases 
action of 
on growing RNA chains, 
661 


alkylation of, 746 
of Bacillus subtilis, 700 
carboxyl groups of, 776 
comparisons of 
base specificity of, 684- 
90 
classification of, 679-82, 
692, 693, 697, 698 
cyclizing, 680, 681 
exonucleases, 689 
ions, role in, 681 
metals in, 680, 681 
pH optimum, 691, 692 
phosphate bond cleaved, 
683, 689 
specificity of, 682-91 
and substrate macromole- 
cularity, 690, 691 
sugar, role in, 682, 
683 


compilation of, 684-88 
cyclizing 
in evolution, 680 
ions, role in, 681 
metal independence of, 
680 
sugar role, 682, 683 
evolution of, 680 
extracellular 
function of, 700, 701 
in invertebrates, 700 
of microorganisms, 684- 
88, 697, 698, 701 
in milk, 697 
in plants, 697, 701 
vertebrate, 684-88, 696, 
697, 700, 701 
function of 
antiviral, 702 
in digestion, 701-6 
extracellular, 700, 
701 
intracellular, 702-4 
in messenger degradation, 
666-68, 702-4 
in microorganisms, 701 
pancreatic, 704-6 
and polynucleotide phos- 
phorylase, 704 
and protein biosynthesis, 
702 
restriction of, 702, 703 
in vertebrates, 700, 701 
histidine in 
alkylation of, 746 
nuclear magnetic resonance 
study of, 748 
inhibition of 
as a control mechanism, 
703 


SUBJECT INDEX 


by magnesium pemoline, 
612 


and memory 
in planaria, 612, 613 
micrococcal 
structure of, 698 
optical rotatory dispersion 
of, 709, 720 
pancreatic 
acetoacetylation of, 
752 


active site of, 708, 710- 
12, 717-20, 746 

amino acid sequences of, 
693, 694 

antigenic cross-reactivity 
of, 6 

base specificity of, 689, 
690, 695, 696 

in birds, 695, 696 

carboxy methylation of, 
695, 711-15 

circular dichroism of, 
709 

comparisons of, 684-88, 
693-96 

conformation of, 54, 55, 
72, 73 

crystallographic data, 72, 
73, 678, 679, 707-11 

DNA destabilization by, 
858 

in digestion, 704-7 

dimer of, 713, 714 

fluorodinitrobenzene reac- 
tion of, 713, 752 

function of, 704-6 

a-helix in, 709 

histidine residues in, 693, 
695, 710-21 

inhibitors of, 718, 719 

mechanism of action of, 
717, 718 

methionine residues in, 
714, 715 

models of, 709, 710 

mutability of, 693, 696 

S-peptide of, 73, 707, 715- 
17, 903, 904 

poly A cleavage by, 690, 
721, 722 

polysaccharides of, 695 

quantities of, 705, 
706 

and recognition, 841 

refolding of, 767 

ribonuclease S formation, 
707 

RNA, action on, 721, 
7122 

in ruminants, 705-7 

states of, in solution, 720, 
721 

structure of, 678, 679, 707- 
15-, 717-22 

substrate, binding of, 718, 
719, 722 





substrate, structures of, 
718, 719 

N-terminal region of, 694, 
715-17 

transfer RNA, attack by, 
868 


tyrosine residues in, 
710 
viral RNA, resistance to, 
681 
PH optima of, 684-88, 691, 
692 


phosphodiesterases 
for cyclic nucleotides, 
683 


metal role in, 681 
photoxidation of, 770 
ribonuclease S 
analogues, activity of, 715, 
717, , 904 
formation of, 707 
structure of, 707, 708 
specificity of 
base, 684-90 
for chain length, 691 
= double-stranded RNA, 
90 
to macromolecular RNA, 
690, 691 
phosphate bond cleaved, 
683, 689 
for sugar, 682, 683 
staphylococcal, 698 
T 


deato groups of, 754 

carboxyl groups of, 778 

carboxy methylation of, 
698, 699 

enzymes like, 684-88, 
699 


RNA secondary structure, 
effect on, 691 
specificity of, 690, 
699 


structure of, 698 
transfer RNA hydrolysis 
by, 868 
Ty, 699, 700 
of Thiobacillus, 700 
RNA 
biosynthesis of 
chain elongation, 657-62 
control of, 143, 865, 954, 
970, 976 
coordination of, 669 
and electrical stimulation, 
622, 623 
environment, effect of, 
626 


exercise, effect of, 623, 
624 


histone, effect on, 143, 865, 
954, 970, 976 

initiation of, 648, 650-54, 
658, 661, 670, 970 

= learning, 608, 627- 











light, effect of, 624, 
625 

and long-term memory, 
619 


and memory, 608 

and neurophysiological 
activity, 621, 622 

noise, effect of, 625 

phenethy! alcohol effect, 
580 


rate of, 657-59 
and RNA polymerase, 648- 
64 


rotary stimulation, effect 
of, 625 

and short-term memory, 
610-12 

termination of, 662, 
663 


tricyanaminopropene effect 
on, 611 
chain elongation of 
in vitro, 660, 661 
nucleotide effect on, 657, 
658 
rate of, 657, 658, 661 
regulation of, 661 
and translation, 659-61 
chain termination in 
and amber codons, 662 
in vitro, 662, 663 
signals for, 662, 663 
on single-stranded DNA, 
663 
chromosomal, 866 
digestion of 
and pancreatic ribonuclease, 
704, 705 
and memory 
levels of, 622-33 
synthesis of, 608, 610-12, 
619 
messenger 
and amino acid starvation, 
668-70 
degradation of, 666-68, 
702-4 
enzymes degrading, 668 
and growth rates, 667, 
668 
for histones, 964 
inactivation of, 666, 667 
of ornithine transcarbamyl- 
ase, 364 
RC gene effect, 668- 
70 
transcription of, 361 
of tryptophan operon, 361 
methylation of 
function of, 852 
and memory, 608 
secondary structure, effect 
of, 855, 856 
sequence dependence of, 
855, 856 
sites of, 852 
specificity of, 855, 856 
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of ornithine transcarbamyl- 
ase, 
polymerase of 
aggregation of, 856 
binding of, 860 
helix disruption by, 858, 
859 


initiation by, 860-62 
recognition by, 862, 

863 ‘ 
and repression, 978, 979 
ribosomal 

synthesis of, 658, 659 
strychnine, effect on, 619 
transcription of 

chain elongation, 657- 

62 


of lac operon, 654, 655 
and translation, 659 
transfer 
amino acid acceptance by, 
871-73 
and aminoacy]-transfer 
RNA synthetases, 868- 
72 
anticodon functions in, 868, 
869 
peptidoglycan biosyuthesis, 
role in, 522-24 
and regulation, 341 
ribonuclease attack of, 
868 
structure of, 868, 869 
synthesis of, 668 
terminal alteration of, 
870 
X-ray diffraction of, 868 
viral 
infectivity of, 702 


RNA polymerase 


action of 

binding, 860 

initiation by, 860-62 

and late sequences, 863 

sequence recognition by, 
861, 862 

strand selection by, 862, 
863 


aggregation of, 648, 856 

amino acid composition of, 
649 

in bacteriophage develop- 
ment, 663, 664 

and chain elongation 

chain length effect, 

6 


60 
inhibition of, 661 
nucleotide dependence of, 


57, 658 

rates of, 657, 658, 660, 
661 

ribosome effect on, 660, 
661 


and chain termination 
and amber codons, 662 
in vitro, 662, 663 
signals for, 662, 663 
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on single-stranded DNA, 
663 


DNA binding by 
after initiation, 652, 
653 
as monomer, 651 
nucleotide sequence depend- 
ence, 653, 654 
sites of, 651, 652 
electron microscopy of, 


64 

helix disruption by, 858, 
859 

histone, effect on, 955, 979, 
980 


initiation of reaction 
control of, 651, 654 
in vitro, 651-54 
in vivo, 650, 651 
mechanisms of, 651 
operator role in, 655 
promoter role in, 655 
with purine nucleotides, 

65: 


rate of, 650, 652, 658 
and repressors, 655, 
656 


signals for, 653-55 
on single-stranded DNA, 
663 


subunit involvement in, 
648 
lag period in, 859 
magnesium pemoline effect 
on, 612 
primer for 
histone, effect on, 979, 
980 


protamine, effect on, 955 
purification of, 648, 649 
rifamycin inhibition of, 
649 
salt effects on, 856 
selectivity of, 860 
subunits of, 648, 649 
Ribose- 5-phosphate 
and transketolase, 230, 
231 
Ribosomes 
messenger RNA attachment to 
binding site, 664, 665 
in vitro, 665, 666 
in vivo, 664, 665 
sequence dependence of, 
666 
and transcription, 664, 
665 
and translation, 664, 665 
RNA of 
synthesis of, 658, 659 
Ribulose-5-phosphate 
and transketolase, 231 
Ricinoleic acid 
formation of, 172 
Rifamycin 
and RNA polymerase, 
649 
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Rotenone 
oxidative phosphorylation, 
inhibition of, 993, 994 
Rubredoxin 
molecular weight of, 
170 


SUBJECT INDEX 


of proteases, 742-44 
sequences at, 743 
types of, 742, 743 
biosynthesis of 
regulation of, 354 
catabolism of, 354, 355 


and w~-oxidation of fatty acids, deamination of, 355 


170 
properties of, 170, 171 


Salicylate hydroxylase 
metal role in, 28 
properties of, 31, 32 

Salmonella species 
O-antigen of 

biosynthesis of, 527-31 
phage conversion of, 514, 
515 


structure of, 513-15 
lipopoly saccharide of 
and O-antigen specificity, 
512, 513 
and classification, 512 
components of, 512, 513 
core of, 513, 516- 
18 
Salmonella typhimurium 
aromatic amino acid synthe- 
sis in, 358-60 
histidine biosynthesis in, 
355-57 
histidine catabolism in, 
358 


histidine operon in, 657 
RNA synthesis in 
initiation of, 650 
tryptophan biosynthesis in, 
360 


tryptophan operon in, 656, 
657 


Sarcosine dehydrogenase 
flavoprotein requirement of, 
166, 167 
Sea anemone 
phosphonins in, 141 
Secretin 
and insulin secretion, 104, 
105 
synthesis of, 904 
Sedoheptulose-7-phosphate 
formation of 
thiamine diphosphate role, 
230-32 
and transketolase, 230- 
32 


Serine 
in active sites 

alkylation of, 742 

and diisopropylfluorophos- 
phate, 736, 742-44 

models of, 744 

modification of, 737-45 

and phenylmethane sulfonyl 
fluoride, 742, 744 

of phosphatases, 745 


Serine deaminase 
in animal tissues, 355 
regulation of, 355 
for D-serine, 354, 
355 


Serotonin 
receptors of, 382 
Seryl-transfer RNA 
and peeve synthesis, 
52 


Sialic acids 
analysis of, 371 
in glycoproteins 
ee of, 375, 
76 


occurrence of, 373 
terminal position of, 373 
Silk 
chymotrypsin resistant frac- 
tion from, 66 
peptides related to, 66, 
67 


B-structure in, 66 
Spectrin, 271 
Sphingolipids 
mass spectrometry of, 309, 
310 
odd-chain fatty acids of 
origin of, 160, 161 
Sphingolipid sulfatase 
and metachromatic leukodys- 
trophy, 542, 547 
Sphingomyelin 
degradation of, 379 
Sphingomyelinase 
in Niemann-Pick disease, 
542, 546, 547 
Squalene 
lanosterol formation from, 
25 
Staphylococcal nuclease 
structure of, 698 
tyrosine residues of 
acetylation of, 763 
nitration of, 765 
Staphylococcus aureus 
isoprenoid alcohol phospho- 
kinase of, 525 
peptidogylcan of 
biosynthesis of, 520-22, 
525 
cross-linking in, 596, 
507 


disaccharide of, 503, 504 
peptide of, 506, 507 
Streptococcus fecalis 
membranes of, 278 
Streptomycin 
resistance to 
and restriction, 495, 496 





6-Structure 

in y-globulin, 60 

in histones, 977 

in lysozyme, 60 

in ribonuclease, 709 

and serine content, 60, 
61 

in silk, 66 

in synthetic polypeptides, 
60 


Subtilisin 
active center of, 742, 


inactivation of, 744 
nitration of, 765, 766 
and ribonuclease S formation, 
707 
serine residue of, 744 
Succinic dehydrogenase 
and electron transport 
cytochrome b reduction, 
996, 997 
localization of, 1005, 
1008 
piericidin effect, 995 
sequence of carriers, 992, 
995 


Succinylation 
of lipoproteins, 119, 120 
O-Succinylhomoserine, 144 


s 
and oligosaccharide analysis, 
372 


Sulfate metabolism 
in chlorella, 147 
Sulfation 
of mucopolysaccharides, 
376 


Sulfenic acids, 146 
Sulfinic acids, 146 
Sulfite oxidase 
deficiency of, 542, 553 
— lupus erythematosus, 


T 


Tangier disease, 127, 131, 
132 
Tartronic sefMialdehyde 
formation of, 235 


amino acids, role in 
of Acaia, 140 
of Cucurbitaceae, 140 
of Lathyrus, 139 
of legumes, 140 
methods of study, 139 
of Papilionoideae, 140 
of Vicia, 140 
of Cururbitaceae, 140 
of Lathyrus, 139, 145 
of legumes, 140 
of Papilionoideae, 140 
of Vicia, 140 
Terminal neucleotide trans- 














ferases 
action of, 807 
applications of, 808 
requirements of, 807, 
808 
Testosterone 
metabolism of, 37 
Tetracycline 
and proline biosynthesis, 
350 


Tetranitromethane 
and sulfhydryl groups, 740, 
757 


tyrosine, reaction with, 
740, 757, 763-65 
Tetrapeptides 
conformation of, 53 
Thiamine 
deficiency of, analysis, 
558, 559 
dihydroxyethyl derivative of 
formation of, 232 
hydroxylamine reaction of, 
232, 233 
hydroxyethyl derivative of 
and acetoin formation, 
220, 221 
and acetolactate formation, 
221, 222 
bioassay of, 220 
diacetyl, reaction with, 
236, 237 
synthesis of, 219, 220 
reactions of 
acetoin formation, 216- 
19 


benzoin formation, 216- 
18 


with diacetyl, 236, 237 
with indolyl compounds, 
215 


model systems, 215-23 
phosphoroclastic, 236- 
38 


with pyruvamide, 238 
and pyruvate decarboxyla- 
tion, 218-23 
Thiamine diphosphate 
and acetoin formation 
mechanism of, 216-18 
in model systems, 216- 
18 
analogues of 
and acetoin formation, 216- 
18 
and benzoin formation, 
215-18 
binding of, to apoenzymes, 
215 


pyridinium compounds as, 
215 


and benzoin formation 
in model systems, 215- 
18 
binding of, to enzymes 
and dissociation, 215, 223, 
224, 227, 230, 232, 234 
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metals, role of, 214, 
215 


nature of, 214, 215 

and thiamine analogues, 
215 

as coenzyme 

binding of, to apoenzyme, 
214, 215, 224, 227 

dissociation of, 215, 223, 
224, 227, 230, 232, 234 

in glyoxylate carboligase, 
235 


nonenzymatic models of, 
215-23 

in phosphoketolase, 233- 
35 


in phosphoroclastic reac- 
tions, 236-39 

in pyruvate decarboxylase, 
223-26 

in pyruvate oxidase, 226- 
29 


reactions of, 213, 214 
in transketolase, 229- 
33 


deuterium exchange by, 216, 
217 


dihydroxyethyl derivative of 
from reaction mixtures, 
231, 232 
structure of, 230 
synthesis of, 230, 231 
and transketolase, 229- 
33 
hydroxyethyl derivative of 
formation of, 220, 221 
oxidation of, 228, 229 
and pyruvate decarboxyla- 
tion, 221-25 
and pyruvate oxidase, 226- 
28 


hydroxymethy! derivative of 
and glyoxylate carboligase, 
235, 236 
synthesis of, 235 
mode of action of 
and condensation reactions, 
215-18 
and cyanide catalysis, 
218 


and hydroxyethyl thiamine, 
219-22 
and phosphoroclastic reac- 
tions, 236-39 
and pyridinium compounds, 
215 
and phosphoketolase 
dihydroxyethyl intermedi- 
ate, 233-35 
products, 214, 233 
and pyruvate decarboxylase 
mechanism of, 218-25 
products of, 213, 214 
reactions of, 213 
requirement of, 213 
and pyruvate oxidase 
hydroxyethyl derivative 
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formation, 226 
role of, 226, 227 
reactions of 
as acceptor, 214, 221, 
222 


condensation, 215-18 

with indolyl compounds, 
215 

models of, 215-23 

phosphoroclastic, 236- 
38 


with pyruvate, 213, 218- 
26, 236, 238 
and transketolase 
dihydroxyethyl intermediate, 
230-33 
reaction products, 214, 
229 
Thiaminokinase 
and pyruvate decarboxylase 
activation, 220, 223 
Thiamine pyrophosphate 
see Thiamine diphosphate 
Thin layer chromatography 
of — 
7: 


of sugars, 371 
Threo-3-hydroxyglutamic acid, 
142 


Threonine 
aspartokinases, effect on, 
336-40 
catabolism of, 343, 344 
deamination of, 342, 343 
homoserine dehydrogenase, 
effect on, 338 
and threonine deaminase, 
342, 343 
Threonine deaminases 
degradative 
nucleotide effect on, 
344 


regulation of, 343, 344 
structure of, 344 
and isoleucine biosynthesis, 
342 


isoleucine effect on, 342, 
343 

threonine binding by, 342, 
343 

valine effect on, 342, 343, 
346 


and valine sensitivity in E. 
coli, 346, 347 
Threonine synthetase 
regulation of, 340 
Thyrocalcitonin 
see Calcitonin 


on paramecia, 11 
Thyroxine 
and lathyrism, 149 
Tobacco mosaic virus 
iodination of, 766 
ordering of, in solution, 
921 
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Transfer RNA 
see RNA, transfer 
Transglycosylation 
by hyaluronidase, 372 
and oligosaccharide analysis, 
372 
Transketolase 
enzyme contaminants of, 
231 
and thiamine diphosphate 
dihydroxyethyl intermedi- 
ate, 230-33 
reaction products, 214, 
229 
sedoheptulose-7-phosphate 
formation, 230, 231 
use in diagnosis, 558, 
559 


Tricyanoaminopropene 
and memory, effect on, 
611 
Triglycerides 
binding of, by apolipopro- 
teins, 121 
digestion of, 124 
in lipoproteins, 119, 
130 
synthesis of, 124 
transport of, 127, 128 
Triosephosphate isomerase 
deficiency of, 542, 551 
Tripeptides 
conformation of, 53 
TPNH 
and fatty acid synthesis 
in bacteria, 181, 182 
in mammals, 187 
in microsomes, 187 
in plants, 183 
see also NADPH 
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acetylation of, 145, 146 
activation of, 363, 364 
in active sites 
modification of, 737-40, 
772-74 
role of, 772 
biosynthesis of 
and DAHP synthetase, 
358, 359 
genetic aspects, 360- 
64 


as model system, 361 
regulation of, 358-64 
transfer RNA synthetase 
role, 361 
malonyl derivative of, 145, 
146 


Tryptophan operon 


promoter of, 656, 657 
transcirption of, 656, 
665 


translation of, 665 


Tryptophan oxygenase 


FAD in, 25, 26 
properties of, 31 


Tryptophanyl-transfer RNA 


synthetase 
and repression, 361, 362 


Tumors 


glycolysis in, 12 


Tumor cells 


agglutination of 
by glycoprotein, 382, 
383 


receptor site of, 382, 383 
surfaces of, 382, 383 


Typhoid fever 


vaccines against, 6 


Tyrosinase, 769 
Tyrosine 


TPNH-cytochrome c reductase activation of, 363, 
364 


and fatty acid oxidation, 

171 
Tropomyosin 

actin, interactions with, 
943, 944 

antibodies to, 918, 919 

components of, 942, 
943 


crystals of, 944 
electron microscopy of, 
941 


structure of, 941 
Troponin 
actin, interaction with, 
944 


function of, 943 
in myofibrils, 943 
as tropomyosin component, 
942, 943 
Trypsin 
acetylation of, 753, 754 
methionine in, 770 
tyrosine in, 768, 769 
Trypsin inhibitor 
nitration of, 766 
Tryptophan 


in active sites 
acetylation of, 761-63, 
766 


characteristics of, 760, 
761 


iodination of, 766-68 
modification of, 737-40, 
760-69 
nitration of, 763-66 
and tyrosinase, 769 
biosynthesis of 
and DAHP synthetases, 
358, 359 
regulation of, 358, 359 
metabolism of 
mimosine effect on, 152 


Tyrosine hydroxylase 


metal role in, 33, 
34 


Tyrosinemia, 542, 543 


U 


Ubiquinone 
and electron transport 





localization of, 1008 

position in, 995, 996 

sequence of carriers, 992- 
98 


in mitochondria 
coupling, effect of, 995, 
996 


Ultimobranchial bodies 
and calcitonin origin, 
86 
Ultraviolet spectroscopy 
of gramicidin 8, 55 
of thiamine complexes, 
215 
Uronic acids 
analysis of, 371 
in mucopolysaccharides, 
374, 376 


Vv 


Vagus stimulation 
and acetyl choline, 9 
Valine 
— of, in bacteria, 
4 


threonine deaminase activa- 
tion by, 343 
Valine transaminase 
in hypervalinemia, 542, 
546 


Valinomycin 
and lipid bilayers 
permeability of, 256 
Vancomycin 
effect on peptidogylcan syn- 
thesis, 525 
Vasopressin 
8 of 
activity of, 901, 902 
synthesis of, 902 
conformation of, 54 
Vicia 
nitrilase in, 140 
nonprotein amino acids in 
and taxonomy of, 140 
Vitamin A 
deficiency of, 8 
Vitamin D 
and bone mineral mobiliza- 


tion, 94 
Von Gierke's disease, 542, 
547 


Ww 


Waxes 
biosynthesis of 
decarboxylation, 205, 
206 


mechanism of, 205, 
206 

from palmitate, 205, 
206 


in plants, 206 
Wilson's disease, 
381 
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x 


Xanthine oxidase 
and xanthinuria, 542, 
555 
Xanthinuria, 542, 555 
Xanthurenic aciduria, 542, 
554 
Xerophthalmia 
as vitamin A deficiency, 
8 


X-ray diffraction 
of carboxypeptidase, 74, 
755 


of chloroplasts, 277 

of chymotrypsin, 73, 74 

of collagen-like peptides, 
67 


of glycine copolymers, 56, 
57 


of hemoglobin, 70 
of immunoglobulins, 441, 
442 

of lysozyme, 71, 72 

of membranes, 272 

of muscle 
actin in, 915-17 
cross-bridges, 914-18 
thick filaments, 914-16 
thin filaments, 915-17 
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and tropomyosin, 915, 

916, 941, 942 

of myelin, 272, 273 

of myoglobin, 69, 70 

of nucleoprotamine, 974 

of papain, 74, 75 

of polyaspartate esters, 
64 


of polyglycine, 57 

of polytyrosine, 60 

of ribonuclease, 72, 73, 
678, 679, 707, 708 

of silk-like peptides, 66, 
67 


of transfer RNA, 868 
Xylose-5-phosphate 
and transketolase, 231 
Xylosidase 
and chondritin degradation, 
379 


and oligosaccharide analysis, 
372 
source of, 372 
Xy lulose-5-phosphate 
and transketolase, 230, 
231 
Y 


Yeast 
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aminoacyl-transfer RNA 
synthetases of 
structure of, 867 
transfer RNA binding by, 
868, 870-73 
arginine biosynthesis in, 
352, 353 
carbamyl phosphate forma- 
tion in, 353 
cysteine biosynthesis in, 
354 


histidine biosynthesis in, 
isoleucine biosynthesis in, 


leucine biosynthesis in 
regulation of, 347 
oxidative phoshorylation in 
coupling sites, 994 
pyruvate decarboxylase of 
thiamine diphosphate role, 
213 
transfer RNA of, 868 
transketolase of 
thiamine diphosphate role, 
231 
tryptophan biosynthesis in, 
360, 363 
valine biosynthesis in, 
347 
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